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1. -#&#/a-#Jtf-#*****#IM&. ******** 
90:10 *J lO^OJ£Srt*&Z,#:o-*ft^***b^. tfafca-tffta- 

# C 3 . 20 a-*fc ; (b)^UtiO «(JiU 25%(*±)fc« Ati-* 

; #>(c)0.94-1.0#Bte. #ri£ B flLilii 13 CNMR 
^B = P OE /(2P B Po)«^. *+P B **& &#tt&#*/L#£fc*HBt. 
P 0 * * ft op* * * Br* & 4ML#4 * ft . P OE *a-* ft/fc 
ftB J|*ft#t*f*-«HtftB«Hi*. 

2. l#£ft*. * + *fifca-*fe*S*** T#-l* 
d.*M*»**-l. #j£~*fc£frfcil 

£,*&-2-l*2M * > 5-£T*-2-flNM * > 1,4-^-* - > 

7-f £-1,6-*-*^ 1,3-T—*- 4-?&-l,3-#-*h 
5-f *-l,4-&-#. 6-T*-l,5-ft-#* l*lM-#* 1,7-* 

3. *i*l*#l ti#ft*. attfSaft***^-*"! 5 "*!* 
-ft : *$fc+(V ai /V Ioa )£ 3-190 # f*l ; H^,*fe/t. (ML 1+4 . £ 125 
4 C)i 1-150 £ M ^ ± fti£te(reactivity ratio product)^. 1 
*J<1.25 #&ffl* - 

4. ##ft*. £*wa 

A4*tf*iig*Hfc*T. fc/fl(»T f *(*.Tftft 

*)ft*tft-T *«,(wf **#-**>-T4k*tftft4fc)£ftft 
U-A-*^#4t^«fr^6*/a-#*/-*fe^*#ft**i*. 
*.Jfc9J^#ft***i^-ftT^*«^#4t: (a)fcJMT**t*ti 
&ft*£^;fc 10%#&'£ifc£. (tyW&strti^ft**^ 50% 

* & Jfc* ft* £ * * 2.5 # H A • (e)** * ft<£*fc 



5. *IW'JI4l-4tM4il^«§^*. m**tL% 
Kit*. £>y-#(^^-%&4-itfr-#-*&4-*4-ft1lLM\ 

ZATMXpJC* 

M#+2^ +3 $+4 

tiAWk* /MM fe-M* 40 Wife A* 

-frZ*B*mHMi; 

Z*&a-4fc-£ A' j^M^^-W^. *M*Zfete*U 

X*JWil 60*fl**&H*fJMlHA*fcfc*M. 

X" 4-»A*i&+«it***r*fc4aLft^. **JL$ 20 ; 
p# 0^ 1 &2 #J.>bM^^^^-ft^^ 2» Xi&-^ 
58LWH-f-fc^#4fcaBt» p# 1; * p 
q # 0- 1 ^ 2. 

6. k*']££5##&. *tW«fll^«l*6 Afc#,Bfc> A^l 
: (*TftA*)-T *fo 5 -2-T AHt**aDl,4-i**-l f 3- 

Ti* * (^TSfe^)^?^(ii 5 -2-f ^Ip J.)^^^(II)l,3-^.-# > 
(*T«b*.*)-T*(ii s -2-T *)*««L(ID2,4-e,i* . (*T* 
41-)- f ^(ti 5 -2- &)££ft(IH)2-(N,N-- T * (*. 
T ft ? *fo 5 -2- f * J? *)**Mt(IV)- T & > (* T ft *.*)- 

T £(ti 5 -2- T * # £)-£&&(IV)~ > (*iT ft f I^^(ti 5 -2- 
f *lp*)4*ife4t(n)l,4--**-l,3-T-# * (*LTftA.*)-T A* 
(ti 5 -2-T &*?*)£fctt(II)l,3-#-# * (*tTft«.&)-f ft&(il 5 -2- 



?4*p4)£&ft(H)2,4-e^ (*T*«.*)-f &4(ti 5 -2-? 4* 
4)£&&(m)2-(N,N-- f 4&4)*4 . (*iT«t*,4)- f &4(ti 5 -2- 
? 4*P 4)**&([V)- T 4 s (fe T St &4)- f &4(V-2- T 4 * 4) 
£&&(IV)-*4^ (*tTibll.*)^*«lL*(Tl 5 -2-T***>ft*^ 
(II)l,4--£4-l,3-T-** > (&TSfc&4)-#*&4(Ti 5 -2-? 4*4) 
**4t(H)l,3--*-# * (&T8fc&4)-#*l|i.4(ii J -2-? 4$4)£& 

&(n)2,4-&-** , (&m&4)-#^$.4(Ti 5 -2-¥ 494)*&* 
(ra)2-(N,N-- f 4H.4)* 4 > (*. T ft #.4)-* * ^.4(t|^2- f 
4)*m&(iv)~ f 4 * (&m&4)-# <*? &4(ti 5 -2- f 4 n 4)£& 
4t(i\0-^4<^TSb^4)6^4f4(Ti 5 -2.f 4^4)^^^(11)1,4- 

~*4-i,3-T.=.* . (*T«*,4)Z.ft4T 4(ii 5 -2-f 4354)£&& 
(11)1,3-/*-** . (^TSbH4)z:^4f 4(ri 5 -2-f 4^4)^^4i 
(11)2,4- * (&Tft&4)£&4<F4(Ti 5 -2-¥ 4$ 4)&ft* 
(ih)2-(N,n-- f 4&4)*4 * (& T$fc&4) L &4 T 4(n 5 -2- f 4 % 
4)*fc&crv)- f 4 * (&Tft&4) 6 «.4 T 4(ti 5 -2- t 4 a? 4)*fc 

&(IV)- *4 * (&T ft i.4) - T 4(n 5 -2- L 4 4)*£&&(II)1,4-- 
£4-l,3-T-# . (*tT«bA4)-T 4ft s -2-&4* 4)*fc&(n)i,3- 
- OfeTft&4)-? 4(n 5 -2-64^4)^^^(U)2,4-e J -^ > 
(&Tft &4)~ f 4(ti s -2- 2,4 * 4)£&&(in)2-(N,N-- T 4&4) 
*4> (TfeT^^4)-f 4(Ti s -2-64^p4)*l^i(iV)-f 4> (*iT 
ft&4)-T 4(ti 5 -2-£4^4)^&&(IV)-*4. (*LT«bA4)-T 
Il4(ti 5 -2-64^4)^^(II)1,4--^4-1,3-T-# > (&Tft&4) 
^4(ii 5 -2-^4^4)^^^(li)i,3-^-# . (^Tftf^-Tfi 
4(ri s -2-64^4)^^^(II)2 J 4-e.-^ . (&Tft&4)-T &4(ii 5 -2- 
64lp4)^^^(ffl)2-(N,N-- f 4&4)*4 . (&T&&4)- ¥ & 
4(ti 5 -2-£42p4)£&&(IV)- f 4 * (&Tft&4)- ? &4(ti 5 -2-£ 
4*?4>&&&(iV)-*4* (&Tft*,4)-*fcfc4en s -2-£42P4) 

^&4fc(II)l,4--*4-l,3-T-** « (&Tft&4)-#<^&4(Ti 5 -2-£ 





• • • 


• • • • 


• ••• 


• 


t • • 4 


i » • 


• 


• ft * 


• •• * • • 


ft • • 


• 


• 


• ft « 


• # 


• 


• ft 


• a ••• 


• ••• 


• 



&lp&)£&&(II)l,3-*-** * (&TMt*)~****(V-2-&** 
&)£&&(II)2,4-e,-# . (*tTSfe^.4)-^^^4(Ti s -2-64^4) 
^&&(ffl)2-(N,N-- f 4&4)*& * (&TSb&&)-#* &&(ii 5 -2- 
£&2p&)£:£&aV)-?4* (&T&&4)-#*&4(r| 5 -2-£.£-?P 
5 *)**4taV)-^** (*tTStlC4)6^4f 4(ti 5 -2-64Ip^^ 
&(n)l,4--*&-l,3-T-:$ v (&T&#l4)&&&T&(ii 5 -2-£4# 
4fc)*fc*(!I)l,3-A-* > (*f &0i 5 -2-£&i$&) 

*«t«Lcn>2,4-e.-# > (*lt*a*)Z.h*t*(h 5 -2-6^i?*)^j* 

&(III)2-(N,N-- ? AU)H - (&T8t&&) Z. «,* T 4(ii 5 -2- 

10 ^4)^^^(IV)-f 4 - (*LT»A*)6|t,*T 4(T! 5 -2-64^4)^ 
&&(IV)- * & > (& T &&&)- ? 4(-n 5 -2- f &-s-indacen-l-&)^& 
&(II)l,4--*-&-U-T-# * (*tTlbi.*)-T *fo*-2-T &-s- 
indacen-l-£)*i:&&(II) l,3-#-** > (&T &0i 5 -2-f &- 

s-indacen.l-4)^^^(II)2,4-e,-# , (*.T*H*)-T 4(ii 5 -2-f 4 

15 -s-indacen-l-4)^^.^(IH)2-(N,N-- f &&&)*£ > (&TfiMUfc)- 
f 4(ii 5 -2-f &-s-indacen-l-£)£&&(IV)- f 4 * (*Tft#,*)- f 
4(ri 5 -2-f *+i»to»l4)4ftt(JV)i^*. (*T«b*,*)-f *, 
4(ti 5 -2-f 4-s-indacen-l-4)^^^(II)l,4--^-4-l,3-T-^ * (&T 
&&&)-? H4(Ti s -2-?4-s-indacen-l-4)^^^(n)l,3-^-^ > (*. 

20 T&&£)- T H.4(ti 5 -2- , P4.-s-indacen-l-4)^^^(II)2,4-e,-^ * 
OkT*t*t&)-T &&(ii 5 -2-? &-s4ndacen-l-&)£&&(III)2-(N,N- 
- T > (fcTftlUfc)- T &&(ii 5 -2- f 4-s-indacen-l-4) 

*£&&(IV)- f 4 , (&T&&&)- T HHtf-M 1 4-s.indacen-l-4) 
£&4fc(IV)-*&* (*.T^^,4)-^^^4(Ti s -2-f 4-s-indacen-l- 

25 4)^&&(II)l,4--&&43-T-4$ , (&T&&&)-#i*>&&(ti s -2- 
f 4-s-indacen-l-4)4«fe4k(II)l,3-A-*fr > (tkT*t&&)-*i5*.& 
(T] 5 -2-f &-s-indacen-l-&)*£&&(II)2,4- > (& T # 
* ^.4(ti 5 -2- f 4-s-indacen- !-&)*£ &&(III)2-(N,N-- f &&&)* 
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& x (tkTSb^4)-^-^^i.(Ti 5 -2-f ^-s-indacen-l-l.)^^^(IV)- 
f (^T^IC4)-^^^^(ti 5 -2-T J.-s-indacen-l-^-)^^lfc(IV) 

(II)l,4-~£&-l,3-T-:$ , (*LTft«,*)6H*f &(t] 5 -2-¥ JU- 

5 indacen-l-&)^felt(n)l,3-A-* > (&T&&£)£&£¥ £(V-2- 
f ^-s-indacen-l-^)^:^4t(II)2,4-&-^ > (&T 4 
(ti 5 -2- ¥ &-s-indacen4-&)^&IMffl)2-(N,N-~ f > (& 

T ^ T ^(ti 5 -2- T ^-s-indacen-l-^^^aV)- ¥ 

(AT 6 A f *ft*-2- ¥ &-s-indacen-l-&)£&&(IV)~ * 

10 (& T St - ¥ ^(ti 5 -2- 6 &-s-indacen- 1 £t &(II) 1 ,4- - 

*&-l,3-T-# * (ATSfe#.^)^f ^(ii 5 -2-6^-s-indacen-l-^-)^ 
:&&(II)1,3-/X~*fr » (ATSfeH,^-)-T&(Ti 5 -2-6^-s-indacen-l-4) 
^£&(n)2,4-e,-# . (*T«t*Ufr)-f £0i s -2-£l>s-indacen-l-&) 
&£&(III)2-(N,N-- ¥ * (*T**t*)- ¥ &0i 5 -2-£& 

15 -s-indacen-l-4)^^^(IV)-f (&T&&&)~¥&0i 5 -2-L&-s- 
indacen-l-&)£&&(IV)-*& > (&T&&&)- ¥ ^^ 5 -2- 
indacen-l-^)^^^(II)l,4--^^-l,3-T-^ > (ATftU)iT & 
^(Ti 5 -2-6^-s-indacen-l-^)^^^ai)1.3-A^^ > Ofc.m&&)~ 
f *.^(Ti 5 -2-6i-s-indaceii-l-^)^^^(II)2,4-e>-^ . (fcTftJMt) 

20 - ¥ $.^(n 5 -2- 6^-s-indacen-l-^)^^^(III)2-(N,N-- T 

£ . (A ¥ &&(ii 5 -2- iJ-s-indacen-l-^^^(IV)- ¥ 
4k * V *-&(Tl 5 -2- £&-s-indacen-l- j.)^*t&(IV)~^ 

* * (AT^4*)-^^^^(Ti 5 -2-64-s-indacen-l-&)^^^(II)l,4- 
-*4k-l,3-T-$ * (ATi%^)-^^lL^(Ti 5 -2.L*-s-indacen-l- 

25 &)£fc*t(II)l,3-#-* > (&T&IU0-^&-&(T1 5 -2-£&-s- 

indaccn-l-^-)^^^(II)2,4-6-# . (ATSfc^*)-#-^^^(Ti 5 -2- 
^^.-s-indacen-l-^.)^^ < a(III)2-(N,N-- ¥ . (*TftA 

« lL^(n 5 -2- &&-s-indacen-l-4fe)&2&&(IV)- ¥ & * (ATflfe 
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&&)-## &&(ii 5 -2- &&-s4n(kcen-l-&)4&ft(IV)~ , (&T 

&&&) Z, f 4(ti 5 -2- 6^-s-indacen-l-^^lt(n)l,4--^^- 
1,3-T-* » (*iTSfelC4)6$ < l.Tl.(ii s -2-64l-s-indacen-l-l-)^^ 
- (&T«UMk)&fL&? *(n s -2-64-s-indaccsn-l-*) 

5 £fe&(H)2,4-Ei-$ * OfeTft*Uk)&IUfc? J-(ii 5 -2-^^-s-indacen- 
1 -4)4 & &(IH)2-(N,N— f &&&)*4. * (&T&&4) £ &4 ¥ 4 
(ti 5 -2-6l--s-indacen-l-^)*l^&(IV)-Tl. > (&T*t4Mk)&*,4? 
^(n 5 -2- £4-s-indacen-l-4)4&&(IV)-*4 <. (- f T 4(^-2- 
f * 4)4*fc&(in)- f & * (- f *) - T 4(ti 5 -2- T * # 4)4 

10 (ffl)~ *4 . * f &(Tl 5 -2- f 4 IP 4)4&&(III)~ f & , (- 

?&(ti 5 -2-? 4$4)4ilfc4J:(III)~*4> piT^fl- 
(t, 5 -2- f & 2p 4)4 &&(III)~ f|.,(^T^f &(ti 5 -2- f 4 $ 4) 

4£&(III)~*4^ (-*T«)-f *(V-2-T***)**fe^(ni)- 
f 4. (X^-TJfe)-f 4(t] 5 -2-T 43p4)4&&(m)^*4> 

15 - f 4(ti 5 -2- ¥ 4-s-indacen4-4)4&'&(III)^ ¥ 4 . ¥ ¥ 4 
(ri 5 -2-f ^-s-indacen-l-^)^^^(ni)^^^ * ¥ 4(ti 5 -2- 

¥ 4-s-indacen-l-4)4&&(IH)- ¥ & * f 4(ii 5 -2- ¥ 4 

-s-indaceTi-l-4)4&&(III)-*4 > (-i£T*)~f 4(ti 5 -2-¥ 4-s- 
indacen- l-4)4&ft(III)- ¥ 4 - T*)- T 40i 5 -2- f 4-s- 

20 indacen-l-4)4&t^III)-*4-> (-*T«)-f 4(n 5 -2-¥ 4-s- 
indacen-l-4)4&&(III)- f A * ( - * Ttt) - T 4ft 5 -2- ¥ 4-s- 
indacen-l-4)4&&(III)- *4 ^ (- ¥ *)- ¥ 4fo'-2- L4lp 4)4 
&&(III)- ¥ 4 . (- f *)- ¥ 4(V-2- L4 ?P 4)4&&(III)- *4 > 
4(ri 5 -2-642p4)4^4fc(IH)^f 4> 

25 ¥4(ri 5 -2-L4^4)4fc&(III)-*4^ (-JET^)-f 4(ti 5 -2-£4 
4)4&&(M)- T 4 <-£ T«)- ¥ 4(ti 5 -2- £4*p 4)4&&(III) 
-*4* (~#T&)-¥ 4(ii 5 -2-£4*p4)4fc&(III)-¥4^ (- 
* T *)•=. ¥ 4(ri 5 -2- 6 4 Bp 4)4&&(in)~ *4 * (~ T * ) - T * 
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(ti 5 -2- &4U-indacen-l-£)£&&(III)~ T & * T «)~ f *(?i 5 -2- 

-s-indacen-1 f A - ft f ^-(r| 5 -2- 

mdacen-l-10^&&(III)-*& - (-iT«)-T £(ti 5 -2- £&-s- 
5 indacen-l-&)^&&(III)^T (^iET^)^f *(t| s -2-Z.^-s- 
indacen-l-^.)*i:^it(III)-^l-^ (^^-T«t)-f 4(ti 5 -2-6^-s- 
indacen-l-£)^&&(III)- f 4 > (-^-T«)- T &(ti 5 -2- 
indacen-l-&)^&&(in)-*4; Bttfefc: (*T f &(ri 5 - 

2,3-- f ^-2p^-)^^^(II)1,4--«-1,3-T-^ . (*.T*«.*)^T 

10 £Cn*-2,3--? *)***(n)i,3-A-* * (*iT«bA*)-T* 

2,3-- f &(III)2-(N,N-- T * 

- T &(t! 5 -2,3-- T & *)*fc*(IV)- T * > (* T*H*) - T & 

(t|^23--f***)***<nO-**<*T*lL*)-T &£(ti 5 -2,3- 

15 -T*lp*)4*4k(n)l f 4--*'*-l f 3-T-*^ (&T«t*t&)-Tfl 
*(?l 5 -2 f 3--T &)*ft*(II)l,3-#-* > (&T*tA.*)-f ft* 
(i 1 5 -2,3-- , f^^^)^^^(II)2,4-e,-^> OkTSSfc&*)~T&* • 
(n 5 -2,3-- ¥* 2p *)*fc&&(III)2-(N,N-- ¥ > (ifeTSt*. 

*)-¥ ^(ti 5 -2,3-^'F^^^)^^^(IV)^f * . OfeTSbA,*)- 

20 ¥&*0l 5 -2,3--¥ ***)£*ifc*(IV)-¥** (&T**,*)-** 
&*(i1 5 -2,3-- ¥ *#*)£&&am^-**-U-T-** > (fcTft 
&*)-#ft&*(Ti 5 -2,3--T *$*)£&4fc(n)l,3-&~$ > (*iT«t 
&*)-#ft&*(Ti 5 -2,3-~ T *#*)^&(II)2,4-i~# * (&TSfc 
&*)^ * ft fL*(ri 5 -2,3— T * % *)^&(III)2-(N,N-~ ¥ *&*) 

25 (>kTi^^)^4ftll.^(Ti 5 -2,3--f *Ip*)£&&(IV)~¥ 

*^ (fcTtt&*)-#ft4UkTl 5 -2,3--¥ *2p*)£&&(IV)~^*> 
OfeTft*.*) L &* ¥ *(r| 5 -2,3-~ ¥ *)£&4&(II)1,4--**- 
1,3-T-tt > (*tT*H*)Z.«.*T ^(ri 5 -2,3--f 
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(11)1,3-/*,-** . (*LT«kH.4)6*.*f &(n 5 -2,3-- f 

(II) 2,4-^** . (&Tft#.*)&IUfcf £(ti 5 -2,3--¥ 

(III) 2-(N,N-- f . (Tfe.TSt&&) £ ? ^(ti s -2,3— T 
4 2p &(IV)- f 4 , (& T ft &&) 6 T *(V-23-=- T * 
f&JfcftfcOV)-** > (*iT«b*.*)- T &0i 5 -2,3-~ f &-s- 
mdacen4-&)^£ft(H)l,4--£;&4,3-T-** * (fcTSMUfe)- V 4 
(r| 5 -2,3— ?£-s-indacen-l-&)*£&&(H) l,3-#~$ > 

- f ^.(ti 5 -2,3— T &-s-indacen-l^^&(n)2,4- & \ (fcTjft 
IL*)- f &(ti 5 -2,3-- f ^--s-indacen-l-J^)^^ifcan)2-(N,N-^ f & 
IUk)*4S. - f &0i 5 -2,3-~ f &-s-indacen-l-£)^ 

&(IV)^ f £ . (&T*<C3fe)- f *(tj 5 -2,3-=- f £-s-indacen-l-£)*fc 
&&(IV)~ *£ * (&T**Ufc)- f f^(ri 5 -2,3-- f 4-s-indacen-l- 
&)^&&(H)l,4--«-l>T-:$ * (^TSfc#,^)-T^-&(Ti 5 -2,3- 

^-s-indacen-l-4)^^4fc(II)l,3-^-*t * (*.T«feH4)-f 
( n 5 -2,3-^f ^.-s-indacen-l-^-)^^4t(II)2,4-e,-^ . 
f &£(ti 5 -2,3-- T *-s-indacen-l-^^4t(in)2-(N,N-- f £&£) 
^£ <*lT*H*)- T *, J-(Ti 5 -2,3--f £-s-indacen4-£)£&&(IV) 
(fcT*H4)- f *.*(ti 5 -2,3-- ¥ &-s-indacen-l-*)*fcfc& 

(IV) -*** (^.TSb^)-#-^ll4(T| 5 -2,3--f ^-s-indacen-1-^) 
£&&(H)l,4--**-l,3-T-** > (*iT«t«,*.)-*««.4Ki| 5 -2^- 
-T4U-indacen-l-*)*J*<t(II)U-A-* * (&m&&)-#fi& 
£(^-2,3-- f*-s-indacen-l-*)4»«:(II)2,4-e»-^ « OkT&IU-) 

« ft&0l 5 -2,3-- f 4-s-indacen- l-£)£fc*t(m)2-(N,N-- T * 
- OkTat*,*)-* « #L&(ti 5 -2,3-- f £-s-indacen-l-&) 
4ft*(IV)- f * > (fcTMl*)-* #L&(ti 5 -2,3-- f 
indacen-l-&)£&&(IV)-**- . (&T**.£) £ ft* T 
f A-s-indacen-l-*)*^^(II)l,4--**-l,3-T-*fr * (&T&&*) 
*(ri 5 -2,3--f *-s-indacen-l-*)^»<fe(H)l,3-^,-^ > (& 



TfttUi-) 6 $.4 f 4(ti j -2,3-- T 4-s-kdacen-l-4)£*£&(II)2,4- ^ 
. (&Tft&4)£&4¥ 4(ti 5 -2,3--T 4-s-indacen-l-4)£&& 
(III)2-(N,N-- T. 4&4)*4 * (&T ft&4) 6 ft4¥ 4(ii 5 -2,3-- T 
^.-s-indacen-l-*)^^^(IV)- T 5- * (&T ft &4) 6 £4T 4(ii 5 - 
2,3— T 4-s-indac(m-l-4)^&&(IV)~ *4 . (- T «)- T 4(ti 5 -2,3- 
~ T 4 # 4)-£&&(m)^ f 4 . (- T «)- ¥ 4(ti 5 -2,3- -¥4?p4) 
' - T 4(ti 5 -2,3-~ ¥ & t? 4)*£&&(m) 

-¥*-(-#**)-¥ 4(ti 5 -2,3-~ T * 4)^&&(ffl)^ 
iLT^f 4(ti 5 -2,3~ f 4 % 4y&&&(III)- ¥ A , T*)- 
f 4(t] s -2,3-~¥ 4^4)£&&(III)-*4. (-*T*)-T 4(ti 5 - 
2,3-^ ¥ 4 ?P 4)*£&&(IH)^ f l> (^^TH)xf ^.(ti 5 -2,3— ¥ *■ 
%&)tktiL4k(HS)^ 1 t&. * (~¥ J»)-T 4(ti s -2,3-~ f 4-s-indacen-l- 
*)*ft*(m)- ¥ 4 ^ ¥ *) - T 4(t! 5 -2,3-- T 4-s-indacen-l-4) 
*k'%,4k(TLl)~ 4 * # ^ J») - f 4(^-2,3-- ¥ 4-s-indacen- 1-4) 

f & . (-^^ ¥ 4(ti 5 -2,3-- ¥ 4-s-indacen-l-4) 
£&&(m)- *4 * (~£T&)~ f 4(ti 3 -2,3-~ ¥ 4-s-indacen-l-4) 
*£&ft(HI)- f L x (XiE f 4(ti 5 -2,3-~ ¥ 4-s-indacen-l-4) 

<&&&(m)-*4 . (i^-T«)- f 4(if-2,3-- ¥ 4-s-indacen-l-4) 
^^^(III)- ¥ & * TK)- ¥ 4(ti s -2,3-~ ¥ 4-s-indacen-l-4) 

*4 > (*.T ft*C4)- ¥ 4(^-2- ¥ 4-3- £4 # 4)*l& 
&(II)l,4--*4-l,3-T-*fr , (&Tftll4)^¥ 4(t] 5 -2-¥ 4-3-64 
^)%&&(II)U-^^ * (*LTftft,*)^T*(T| J -2-f 
4)£ fc&(II)2,4- T ft - T ^(ti 5 -2- ¥ 4-3- 6 4 «p 4) 

£&&(IH)2-(N,N-^¥ lA^I * (&T&&4)-¥4(ti 5 -2-¥4 
-3- 64 lp 4)*£&&(IV)~ ¥ 4 * (&T&&4)~ ¥ 4(ti 5 -2- ¥ 4-3- 6 
4 *p 4)**&&(IV)~ *4 * (*. T ft &4)~ ¥ &4(ti 5 -2- ¥ 4-3- 6 4 
^4)^^^(n)l,4—^4-l,3-T-=-^ > OkTft&4)-?&4(ii 5 -2- 
¥4o-64^4)£&&(Il)l,3-#~** * (&Tftft.4)-¥ &4(ii 5 -2- 





• • • 




• 




• • ft * 


• 


• • • • 


• • • 




» ♦ ft 


• • • ♦ 


• • 


» • 


• ft • 



f 4-3-64lp4)££&(II)2,4-e,~** , (*T«fcltfc)-f MKV-2- 
f 4-3- 6 4 *P 4)£&&(III)2-(N,N-- f 4&4)* 4 > (&T & &4) 
- f &4(tl 5 -2- T 4-3- 6 4 9 *)4**(LV)~ T 4 * (* T Sfe #,&) - 
f &4(ti 5 -2-T 4-3-64*p4)£&&(IV)-*4^ (*tTSt^4)-^ 
«^*.4(il 5 -2-f 4-3-642p4)^^^(II)1,4--^4-1,3-T-# « (* 
T^^4)^^^^4(ti 5 -2-T4-3-642p4)^^^(U)1,3-^-^^ 

(*t &&4)-# * &4(n 5 -2- T 4-3- 64 *p 4)£&&(ii)2,4- e, - 
. okTSfc&4)~#*&4(Ti 5 -2-<P 4-3-64*p4)*££&(III)2-, 
(N.N-— f 4&4)*4 , (&T&lv,4)~#*j &4(ti 5 -2- f 4-3- 64 
4)*£&&(rv) ~ f 4 * (*t T & &4)~# * &4(ti 5 -2- f 4-3- 6 4 
$ &)4 **(IV)- * 4 . (& T & &4) 6 $.4 f 4(ti 5 -2- f 4-3- 6 4 
^4)^^^(II)l,4-^^4-l,3-T-^ . (&T8tlC4)6&4?4(ii 5 - 
2-¥4-3-64tf 4)£&&(II)l,3-A-# > 0&T8fc&4)6&4¥ 4 
(^-2-f 4-3-64*p4)*£&&flI)2,4-e^'# . (&TBfc&4)6fl,4¥ 
4(T| s -2- ¥ 4-3- 643* 4)#:&&(III)2-(N,N-^ f 4&4) ^ 4 > (&T 

ft A.*) 6 &4 ¥ 4(ti 5 -2- f 4-3- 6 4 n 4)*£:£&(iv)~ ¥ 4 , (A. T 
ft&4)6&4¥4(ri 5 -2-¥ 4-3-64*p4)*yfc&(iV)~^4^ (AT 

ft&4)~ f 4(ti 5 -2- ¥ 4-3- 64-s-indacen-l-4)^'^^(II)l,4--^4 
-1,3-T-** - (&Tft&4)-¥4(ii 5 -2-¥4-3-64-s-indacen-l-4) 
**fe4k(II) 1,3-*-*** (&Tft&4)-¥4(Ti s -2-¥4-3-64-s- 
indacen-l-4)£&&(II)2,4-e,~# . (&Tft&4)-¥ 4(ti s -2-¥ 4-3- 
64-s-indacen-l-4)^^^(III)2-(N,N-- ¥ 4&4)^4 > (&Tft& 
4)- ¥ 4(n 5 -2- ¥ 4-3- 64-s-indacen-l-4)£:&&(IV)- ¥ 4 * (A 
Tft&4)- ¥ 4(ii s -2- ¥ 4-3- 64-s-mdacen-l-4)%&&(IV)~ * 
4 > (&Tft&4)- ¥ &4(ri 5 -2-¥4-3-64-s-indacen-l-4)£:&& 
(II)l,4--^-4-l,3-T-^ > (&Tftlt4)-¥&4(Ti 5 -2-¥ 4-3-64- 
s-indacen-l-4)#&&(II)l,3-&-i* > (&Tft&4)-¥ &4(ti 5 -2-¥ 
4-3-64-s-indacen-l-4)^^^ai)2,4-6-^ , (&Tft&4)~¥ «. 
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4(ii 5 -2- f 4-3- 6 4-s-indacen-l-4)4&&(III)2-(N,N-- f 4#.4)* 
4^ (&T*ift,4)-T 2L4(ti 5 -2-¥ 4-3-64-s-indacen-l-4)4&ft 
(IV)- f 4 > (&T&&4)- f fl4(ii 5 -2-? 4-3- £4-s-indacen-l-4) 
*k&4k(W)~ *4 * (&T8fc&4)~# « H4(ti 5 -2- f 4-3- 6 J.-s- 
indacen-l-*)^^*t(n)l,4--**-l,3-T-# s OkT&lL4)-#i*7 
ll^(Ti 5 -2-f ^-3-L^-s-indacen-l-^)«i:^^(II)l,3-/X-^ > (&TSfc 
^ &4(ii 5 -2- T 4-3- 64-s-indacen-l-4)4&4i;(II)2,4- & ~ 
* > OkTfifc&4)-*^&4(n 5 -2-T 4-3-&4-s-indacen-i-4)4& 
&(III)2-(N,N-- f 4&4)*4 * (fcTfc*,*)-* * ft4(n. 5 -2- f I- 
-3- 64-s-indacen4-4)4&&(IV)- ¥ & . (&T St*.4)~ Jl- * $.4 
(r| 5 -2-f 4-3- 64-s-indacen-l-4)4&&(IV)~*4 , (&TSfc&4) 
6 &4 f 4(r| 5 -2-? 4-3- 64-s-indacen-l-4)4&&(II)M--£4- 
1,3-T — > 0&TSt&4) 6 &4 ¥ 4(if-2-¥ 4-3- 64-s-indacen-l- 
4)4&&(II)l,3-#-** - (&T&&4)6&4T4(ti 5 -2-¥ 4-3-64 
-s-indaccn-l-4)^*Elk(n)2,4-e.-* > (&T&H4)6&4¥ 4(ti 5 -2- 
f 4-3-64-s-indacen-l-4)^^^(III)2-(N,N-- ? 4&4)^4 > (& 
T &&4) 6 & 4 ¥ 4(ti 5 -2- f 4-3- 6 4-s-indacen- 1 -4)*£&&(IV)- 
¥ 4 . (&T &&4) 6 &4 ¥ 4(ti 5 -2- f 4-3- 64-s-indacen-l-4)4 
&&(IV)- ^4 . (- ¥ Jft)- T 4(ti s -2- ¥ 4-3- 64 lp 4)4&&(III) 

-T*<-f «) - f 4(t) s -2- ¥ 4-3- 64 ?p 4)4&&(iii)-^4 >(- 
%.ftf&)z.T? 4(ti 5 -2- ¥ 4-3- 6 4 2p 4)4&&(iii)- ¥ 4 , (- # ft «) 

- ¥ 4(ti 5 -2- ¥ 4-3- 6 4 4)4&&(III)- ^ 4 > (- £ T *£)- ¥ 4 
(T] 5 -2- f 4-3- 6 4 *P 4)4&ft (III)- ¥ 4 > (-£ T Jtt)- f 4Cn 5 -2- 

¥ 4-3- 6 4 # 4)4*se&(III)~ * 4 > ( - * T «)- f 4(ti 5 -2- ¥ 4-3- 
64*p4)4&&(iii)-¥ 4; (i*T*)iT 4(ii 5 -2-¥ 4-3-64$ 

4)4:&&(III)- *4 * (- ¥ &)- ¥ 4(t] 5 -2- ¥ 4-3- 64-s-indacen-l- 
4)4&&(III)- ¥ 4 * (- ¥ f 4(ti 5 -2- ¥ 4-3- 64-s-indacen-l- 
4)<£&ft(IH)- *4 ^ ft Jfe)- f 4(r| 5 -2- ¥ 4-3- L4-s- 



♦ ••* • * • • * 

• • • • ♦ • • 

indacen-1 T & ^ (~ # *j ¥ &(t) 5 -2- f £-3- 6 & 

-s-indacen4-£)£&&(ni)- * 4 * T )- ¥ &(if-2- ¥ £-3- 6 
^-s-indacen-l-^)^^^(ni)- ¥ & * (--£ T *)- f &0i 5 -2- ¥ 4^-3- 
6^-s-indacen.l-^^^(ni)-^4^ (-*T»)-T &(if-2-¥ 

5 ^.3-6^-s-indacen-l-^^^(UI)-f (-*T»)-f ^(ti 5 -2- 
f ^-3-Z,^-s-indacen.l-L)*k^^(in)^^l. . 

7. **J*#5tt#j*. *ttf**Ut#l**a(*T**l±)- 
T ^(V-2-f &-s-indacen-l-&)£&&(IV)^¥ & . (&Tfi£&&)^ ¥ 
£(ti 5 -2-T ^-s-indacen-l-^)^^^(n)l,3-*-'^^(^.TSb#.^)^ 

10 ¥ ^.(T! 5 -2-f £-s-indacen-l-&)£&&(n)2^e>~**# A &$LfcM H 
& ft (fcT**.*)- ¥ &0i 5 -2,3-~ ¥ &)4ft*(II)l,4-~*&- 
1,3.T ¥ &(ti 5 -2,3-- f &-s-indaceii-l-&)£fc 

&(IV)-¥ ^Bte^-to*. 

15 #T^£*tfiNNfc*l : 

(L*-H) + d(A) d - 

(L*-H) + # -*t ^ # # £ & & ; 
20 A d ^(a)-#W^#d-^^g&^^^W^^. *id£-^ 

1 « 3 **(b)#** : [M Q 4 ]- ; 

Q A* « 

25 A ^(hydrocarbyloxide) ^ **4Wft** 
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&5K,(L*-H) + (BQ 4 )-&*M€«J ; 

Q#££ 20 >NEft& ft ft 4. - ft&fc*.* ftfcfcft 

© + (BQ 4 )' 

Cmo^* -J- ; *» 
Q*£* 20 fcft** ftfcfc** ftfcftft 

+f . ^^^^^^il^ft^-W^iCR^MeCNR^^ 13 

3H3&#£&. 

10. «']££9#3-&. * + tf*Jt*fc***(*.5.T 

1,3-*-*** 5-f &-l,4-6-** , 6-f *-l,5-*-** !**M-*h 

12. fc.#J#*12tf>3r*. * + *$*4tJlHl&aA*^(Aft* 
w(i*,*4t)«lft-(4.4t4'J»*t*)f ©(Aft**)*! 

®l =.(je t «(i ft $.£ym m n,n-- f . 
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tt W * 



BL^/L^*^^Afc^*^*«l«-*Sfe^f'EP-A-416815 
(1990*7,3 3 H«lhtf*B**t*fta*5454a3*);EP-A-468651 
(1990*7/1 3 B«lfe*&*«+*it*ft*l* 547718 -f);EP-A-5 14828 
(1991* 5 /J 20 Hfc&ti*B**Jt-***J* 702475 ■?•); EP-A- 
520732 (1992 * 5 £ 1 0 ft A 4ft £ ■ + *l + * * *\ % 876268 WO 
93/19104(1993* 1 ^21 Bft&tifca**!****!* 8003 *). « 
5. US-A-5055438 * US-A-5057475 * US-A-5096867 > US-A-5064802 > 
US-A-5 132380 > WO95/00526 *»&H'IM**I+-* 60-005913 . 

1996* 1 J! 26 Bft&ttfeS^*'! 
ttfr&#J£ 592756 -f-^ WO95/14024 t . ^^-t^^J&^S 

;M « *d - do * - # & */a-# *^(EAODM) 

^fife^****(a) 90:10 *J 10:90 feSrttf £**:<x-#&# 
/5f«a-**»*-fi*C3joO-**j (b)*^****^0« 
A«25%(*±)fcHrt*&-*****; *»(c) 0.94*1 1.0^BA. 

B ^aiii ,3 CNMR($-13 B = P 0E /(2P E P o )« £ . 

iCt P 8 **6 &*«&&**£Mt*frft. P 0 *Mapi*fc4$a-* 
ft**.*4#*^ft. PoB*a-i**/Z.*«l*&ftB J&**# + ^*-«h 
0 ft *t #• . J. C. Randall J. Ray $~%\& Macromolecules $) 1982 
*$ 15 4^353 I*» 1977 *$ 10 4^773 Ift#7#£B<£^& 
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• • • ■ 


• « • 


• • • 


• • • ■ 
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• • a 


• • • 
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Bernoullian 1 B<&> 

Bernoullian Jtfcfctta-ifrfcfr*. At 1 # Bfc* 93 ****** 
5 Bernoullian £ A &#a-** . 

#B£«I Jfcti l3 CNMR#a°ait i 50%/50%(#*Ut)^ 1,1,2,2- 
ra|L6^.d 2 ^ 1,2,4--^ + #T&NMRi£#J& 
fc&*-Mf 0.05 M L«b^88^(m)^JL^^-^^^'li^^^L.#J . 

5 NMR &#J£&&A$-&tf*& 10 
10 (mm)NMRf 10:90 . HftHA$l 

fl«£*jM*£wfcJL*JiiL«#$l . &##fl&n&:M3l*l4$ 90° 
4^^Ujff 5-9^tf&£& 130lCTft#. 

ZA*MXp)C„ 

M#+2^+3 i£+4«3Ufc&tf&, 
6$lp&, #fi£.&g] 40*#f.JS-f-. #M£A' ijitii-^- 

-2- 



p#0> l*2#A*M*&#<ftft**2. 1T***Xj(r-* 
q# 0^ 1 ^,2- 

J**Aa2--T**)&*fe; P(OR) 3 . *tR*-^CH,*li 
#«*w*.*llfc(THF); *• **** »f*t-» 

(TMEDA)** ftfcJMT4^**J*$4& 

&#£®x* *a#B^*e,#*P«£A#+2#*& 

Attftf >t*fl4lJ*.*# 19894* CRC Press, Inc.** 



T*&ft4**(V OLl /V lo j4i& 3 ft] 90 tt£H A . »->h*n^lSjtPP 
MV(ML l+4 -f 125*C,ASTMD1646-94)& 1-150 - 10-120 > 

15-100 &a tfl • J&^A££:fcfMMi(RRP>& 1 «<1.25 Ml 

&a . 

EAODM fc-HMufc. EAODM %^«r^ 

7 . W-k, Jt3h&*ft EAODM 10% 

# it. $ Jfc* . *t*a£ # EAODM *: £ 4 s 50%(t * 

1+)^--^^^*, i.5^m w > ir^«a/t^- 
tk*W&**m*Ait(psC)+*MMiM*& a A (T^ £ * 

*2.5te#MV. tf^T g #Jfc*it. EAODM ****** 

^C3., 0 ^^a-i*»(#»J*6*. #T^. t'J$-l> 

, 3-f £-l-## * 4-T&-1-&* * **M > #**-l 
-1)*»*»*&. T*M> &*-l 

»^*|-f-*l«*3Ef-#-**» 1,4-2,-*^ 1,6-*-**; 



i&£Jfr^$#*>5-T&-l,4-e^^2-r &-I,5-£i-**. 6-f £-1,5- 
7-¥&-l,6-*-^ 3,7--?&-l,6-*-*^ 3,7--?£-l,7- 
^•#> 5,7— f £-1,7-*-** > i,7-^-^> l^fc-iffr-Mft 

T£-2-flM^*(MNB)> ENB- 5-6$£-2-FM<.J} . 5-^*4^2- 
FMctf ^ , 5-:£#i*j.&-2-fr#->i * - 5-(4-*f #*&)-2-l**M 5- 
3tSf&&-2-BM^**. 

> 2-T*-l,3-T-* * 4-T*-l,3-A-** 1,3-**-* • 

ENB . EAODM ~% ±41&%>Q »} 
25%(tt)> £4L&% 0.3-20%(t*)- 0.5-15%(f *). 




p# 0^ 1 A2; 
q 7*7 0 A 1 ; 

&Mte(halide)> fc|l&> -(fe*)**,*. : -(»*)* 

4(phosphido)> ftJMLJt(sulfido)^f 

20 

i p ^ 1, q# M #+3 X 
f - H > & 6 JM 4* 2-(N,N-~ f 4&4 ? 4)£4*> 2-(N,N- 

~?4)-&4*4» *M#+*#*JMfc*. X 

Sp^O. q# 1 *h M#+2#AIUfc*> X* #-<M£> 




3, IB 



R 3 > R 4 . R 5 Rg J* 3 HA C,. 6 &4 ; 



Y#-0- -S-> -NR*- -PR*-; 

Z*# SiR* 2 ^ CR* 2 ^ SiR* 2 SiR* 2 * CR* 2 CR* 2 . CR*=CR* > CR* 2 SiR* 2 
$,GeR* 2 ; 

R*4-# ¥ 
aft***********-!*. *M*R*JMr£* 20+#t.J**-#*Hfe 
ft^&H Z^R*l-il(SR*^?IW-H& Z#R*&ffl*>- 

pA 0^ 1^2; 
q# OS&l 1; 



|pj§0. q# 1 Bt. M#+2#"iUMt&» X' # l,4--#.&-l,3- 




Y#-0- -S- -NR*-. -PR*- -NR* 2 £-PR* j; 

P# 0> 1 $.2; 

q% 0 1 ; 
r7&0^1; 

lp^2. q^r^Oltf, M #+4 Y #-NR* 2 

fc** -(fc4MUUfc.* 

30*#4.*-?-. 

Ip^lsq^r^OBt. M #+3 Xi!f-^t^ 
WA^&a^ffl. &tl*M&» 2-(N,N--¥ 2-(N,N- 
-f Il<^f i)^^ 2-(N,N-f iM)^^. 

Ip^r^O. q# 1. M^+2^^H,4fc*. X* # + 4±* 

X' .X" . R' . R" «Z^Y^p>q^r # i& 5t iUa , : 



£p# 2> q^r^O. M%+4%&%.H&> X-$-#.sl&;$? 

1> q*»r#0. M #+3 X # 2-(N,N-~ ¥ & 

£ P*t3> 0. q# 1. M #+2 X' # l,4--^-l,3- 

(II). 

indacen-l-^.)^^&(II)2,4-&-^6(j^^4iC IE . 



indaccn-l-*)4*t*0V)-f IV . 






# # # *J ft & # fc*&r (*. T f £(ti 5 -2,3- 

-s-indacen-l-4)^^^(IV)^ VI • 




$ i# # *J ft & # T Sfc T ^(ti 5 -2- f &-s- 

indacen-l-&)£&&(II) l,3-#-***# # * £ VII ^ VIII 
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r 





3, vii £ vni 

- Aft & fc** : (& T ¥ 4(ii 5 : 2- ¥&2p 
£)^&&(II)l,4-~*&-U-T-** > OkT&&&)-¥£(V-2-¥& 
#&)£&&(II)l,3-&~*fc > (*.Tafe^^)^-f ^.(Ti^-f^-s-indacen- 

&(II)2,4-£^4* * (&-m*UO~¥ &(ti 5 -2-T ^.lp^^lfc(in)2- 

(N,N-~¥&l(JO*^ OfcTStSUO-f ^(Ti 5 -2-f 

(IV)^ ¥ 4 > (&T8fc3U)~ T £(ti s -2-¥ &)£&&(IV)-*& . 

10 % > 0kT8t&&)-¥ H*(Ti s -2-f £?p£)£:&&(H)1>#-** * (& 
TSfc&;£.)-¥ ^^(ti s -2-?^^&)^^^(II)2,4-&-^ * 
£)- f ^^(ti 5 -2- f £ ^ 4)^^^(m)2-(N,N-^ ¥ * (& 

TSfclU.)- ¥ «(Ti 5 -2-f &2p1^&&(IV)~ f £ > 

15 *(ii 5 -2.f 42pl-)^^lt(II)l,4-^^*.l,3-T-# * (^.TStK.^)— 
^-^*.^(ti 5 -2.¥1.Ip^)^^^(II)1,3-^-^ * (fcTftlUfc)-** 
&&(r| 5 -2-¥ &Ip&)£&&(II)2,4-&-# , (&TSt&&)-#^&& 
(r| 5 -2- ¥ £ # &)^&(III)2-(N,N-^ ¥ * (&T 

^^^.^(il 5 -2-¥4lp^)^^(IV)-¥J-^ (^T^^)-^-^^ 

20 &(^-2-¥&i$£)£:&ft(IV)-*;^ (^.TSbH^)6^^¥^(Ti 5 -2- 
¥J-^4)^^^(II)l,4--^-l,3-T-^ > 0fcT&IU.)L&J.¥ £ 
(i1 5 -2-¥^.?P^)^^^ai)l,3-/X^^ . (&T&IL&)£Ii£¥£(ti s -2- 
¥4^^-)^^4fc(II)2,4-6^^ . 0fcm&&)£&&¥&(Ti 5 -2-¥l. 
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% 4)£&&(III)2-(N,N-- V 4&4)¥4 * (AT&&4) £ #14 ¥ 4 
(n 5 -2- ¥ 4 *p 4)£ft&(IV)- ¥ 4 ^ (A T ftU) Ulf 4(ti 5 -2- f 
& *p 4)£ ft 4fc(IV) - * * * ( A T & *L4)- ¥ 4(ti 5 -2- £ 4 *p 4)£ft 
4t(n)l,4--**-l,3-T-* - (AT&&4)-¥ 4(ti 5 -2-£4*p4)*£: 
ft4t(n)l,3-/fc-$ * (AT&&4)- c? 40i 5 -2-£4*p4)£ft&(II)2,4- 

> (ATSt&,4)~¥ 4(Ti 5 -2-L4*p4)£ft&(III)2-(N,N-~¥ 
4& 4)*4 > (A T Sfc&4)~ ¥ 4(r 5 -2- £4 *P 4)*fcft&(IV)~ f A > 
(AT &&4)~ ¥ 4(n 5 -2- £4 2p 4)*£:&&(IV)^ ;i F4 > (AT 8fc&,4) 
~¥ ^^(Ti s -2-6^.^^)^ft4t(n)l,4-^^-l,3-T^^ * (AT&& 

*)if ^^(ti 5 -2-64^4)^ft^ai)1.3-^-^ - (ATtt*,4)-¥ 
&4(ri 5 -2-£4lp"4)£ft&(II)2,4-^-** * (*TftU)-T &4(ti s - 
2- £4^4)^ft&(III)2-(N,N-- ¥ 4&4)*4 * (ATSt&,4)^ ¥ 
&4(ti 5 -2- &4tf4)£ft4k(IV)- ¥ 4 > (AT@t&4)~ ¥ &4(il s -2- 
&4^4)&ft&(IV)-*4* (ATafc&4)-4^&4Cn s -2-£4*p 
4)&ftft(H)l,4-~*4-l,3-T-* * \ATSt*t*)-**fUfc(T| 5 -2- 
£4^4)£ft&(II)l,3-#-** > (Am&4)-4ft#i.4(Ti 5 -2-£4 
2p4)^ft&(II)2,4-£-*$ - (Am&4)^#^#l.4(Ti 5 -2-£.42p4) 
£ft&(IH)2-(N,N--¥ 4&4)*4 . (AT**4)-**lC4Cn 5 -2- 

£ 4 *p 4)*£ ft &(iv)- ¥ 4 > ( A T «b &4) - * ^ 4(n 5 -2- £ 4 *p 
4)*£ft&(IV)-*4> (AT3t&4)£&4¥ 4(ti 5 -2-£4*p4)*i:ft 
«L(n)l,4--^4-l,3-T-'-*^(AT«.*.4)6*.4f 4(ri 5 -2-£42p4) 
<&ft&(II)l,3-#-i* * (AT&&4)£#l4¥ 4(Ti s -2-£4*p4)£ft 

&(ii)2,4-£-*$ > (AT&#.4)£fi4f 4oi 5 -2-£4ep"4)*£ft& 
(ni)2-(N,N-- f 4&4)*4 . (AT £ &4 ¥ 4(ti 5 -2- £4 *p 
4)*£ft&(IV)- ¥ 4 * (A T &&4) 6 &4 ¥ 4(ti 5 -2- £4*r 4)*£ft 
&(IV)~^4 - (AT&&4)- f 4(Ti s -2-f 4-s-indacen-l-4)£ft& 
(II)l,4-~£4-l,3-T-** * (AT*t#.4)-¥ 4(ii 5 -2-f 4-s-indacen-l- 
4)£ft&(H) 1,3-*-** > (AT&*.4)-¥4(T^2-¥4-s-indacen-l- 
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£>£&&(II)2,4-6-*$ > (AT**.*)-? L(Ti 5 -2-f &-s-indacen-l- 
^^4fc(in)2-(N,N-^ f (AT* A*)- f &0l 5 -2-¥ 

^-s-indacen-l-^)^^^(IV)^ f & . (AT *&&)- T &0l 5 -2- f 
s-mdacen4-&)££&0V)-*^ (AT**,&)-f &&(ti 5 -2-T 
s-indacen-l-*)^^^ai)1.4--^*-l,3-T^^ > (AT f ft 

^(Ti 5 -2-f **indacen-l-A)«*«L(II)l,3-A-i* * (AT*&£)~¥ 
^.^.(Ti 5 -2-f ^-s-indacen-l-^^^(n)2,4-e.^-^ > (^Tfife^i)- 
f *.*ft 5 -2- T 4-s.indacen-l-4)^^^(in)2-(N,N-^ T 
4 > (AT*&&)- ¥ K,4(ii s -2.f ^-s-indacen-l-^^4fc(IV)^ T 
* . (A T*&4k)— T &&0i 5 -2- f ^indacen-l-±)£ft*(IV)- * 
* > (^T^U)-#^W-2-f £-s-indacen^-&)££&(II)l A 
-=.#*-l,3-T-# > (AT*&£0~#^&&(n 5 -2-¥4-s-indacen-l- 

indacen-l-^)^^^(n)2,4-5-^ * (AT *&&)-# *!&&(ti 5 -2-? 
L-s-indacen-l-^)^^^(III)2-(N,N-i f ^^4)^^ > (AT*&&) 
* &Mn 5 -2- f &-s-indacen-l-&)^&&(IV)- f 4 . (AT*& 
ft &&(n 5 -2- f &-s-indacen-l-&)*fc&&(IV)- > (AT* 
L f &(ri 5 -2-¥ ^.-s-uidacen-l-^^^ai)!^-^^- 1 . 3 " 
T~*fr > (AT*IU.)£*.&¥&(ii 5 -2-¥ A-s-indacen-l-*)*fefc& 
(11)1,3-*-** > (AT*JMfc)&*Ufe.T *(T| 5 -2-f I-s-indacen-l-^.)^ 
&&(II)2,4-£i-$ > (AT*K<l.)^^^ , F^-(V-2- , F^-s-indacen-l- 
A)**t4t(III)2-(N^-^T*«.*)** « (^TStt*)aif4(ii 5 - 
2- ¥ £-s-indacen- 1-*)£&*(1V)- ¥ & > (^TSt^l) &&&¥4I- 
(ti 5 -2- T £-s-indacen-l-&)^&&(IV)- * 4 > (&T **.*)- T A 
(T] 5 -2-6^-s-indacen-l-*)^^^(II)l,4--^l-l,3-T-^ * (AT* 
*.&)■=■ T A(ii 5 -2-6A-s-indacen-l-*)^^^(n)l,3-*-^ * (AT* 
*(t| $ -2-6A-8-indaceii-l-*)**ft(II)2,4-e.-# * (AT* 
A*)- T 4(ti 5 -2-6 A-s-indacen-l-A)^^4k(III)2-(N,N-- f A^4) 
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f & - (&Tft&&)~ f &(ti 5 -2- &*-s-indacen4-*)£:£ft(IV)- f 
& > (&Tft&*)- f ^(n 5 -2- 64-s-indacen-l-l-)^^liaV)- > 

(^T^^)-f ^4(n 5 -2-6^-s-indacen-l-^)^^^(n)l,4--^-4 
-1,3-T~*fr . (*.T«b«,*)-T $.^(ti 5 -2-6l--s-indacen-l-^)^^<lk. 
0I)l,3-#-J$ v (&Tft&&)-¥ &*0i 5 -2-£*-s-indacen-l-*)£:£ 
&(II)2,4-&-# x (^TSfe^^)^f ^^(Ti 5 -2-6^-s-indacen-l-^)*i: 
&&(m)2-(N,N-~ f IU)fl > (*T ft*,*)- f &&(ii 5 -2- 
s-indacen-l-*)^&&(IV)- f * . (&Tft#t*)- ¥ ft&(ti 5 -2- 
s-indacen-l-*)*£&&(IV)-^*> (&Tftfc*)-#i5fc&(Ti 5 -2-Z. 
l-s-indacen-l-^^^ltaOl^-^^^-l.S-T^^ > (*LTSfcA&)^- 

^^^^(Ti 5 -2-6^--s-indacen-l-^-)^^^(II)l,3-^-^ - (&Tft& 
^)-^^^^(Ti 5 -2-64-s-indacen-l-^)^^^(n)2,4-&^# , (&T 
ft'*.*)—* ^ &*(ti 5 -2- 6*-s-indacen-l-*)^i^it(III)2-(N,N-^ ¥ 
*&*)^* ^ (&Tft&*)-#^ ^,*(ti 5 -2- L*-s-indacen-l-&)*£ 
&&(IV)- ¥ * ^ (&TftlUk)-#i5 *.*(Ti 5 -2-6*-s-indacen-l-*) 
*fc&&(IV)- > (fc TftlUk) 6 &*¥ *(t] 5 -2- ^*-s-indacen-l- 
&)&&&(H)l,4--£&-l,3-T~^ ^ (7kTft^*)6|L*f *(ti 5 -2- 

6*-s-indacen-l-*)^^^(II)l,3-^.-^ > (&Tft&&)Z.fUk¥& 
(il 5 -2-6*-s-indacen-l-*)^:^^(II)2,4-ei-^ . 0&Tft&*)£&& 
T*(ri s -2-6*-s-indacen-l-*)^^^(III)2-(N,N--f 
(^TftH.*) 6^*f *(ii s -2- ^*-s-indacen-l-*)^^4k(IV)- ¥ 
* ^ (^Tft^*)^^*? *(i! 5 -2-6*-s-indacen-l-*)%^4i;(IV)- 

(-¥ «)-f *(n 5 -2-f £#£)4fc&(ni)-T (-¥*)- 

¥ *(ti 5 -2- T * * *)£&&(III)~ . ( ~* ¥ *(t] 5 -2- f * 

^ *)^^^(III)- f f *(ti 5 -2- f * $ *)*£&&(III) 

(-iTJft)-f *(Ti 5 -2-f &3p&)&&&(III)~¥ 

(ri 5 -2- f * ?p *)&fcft(m)- t * * ( - * t »)- ¥ *(ii 5 -2- r * * *) 
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<&&&(m)~ * & > (- ¥ f 4(tl 5 -2- f &-s-indacen-l-&)*£&& 
(HI)- ¥ 4 > (~ T Jft)- ¥ &(ti 5 -2- ¥ £-s-indacen-l-£0^&(UI)~ 

(^4^*)-f ^-(Ti 5 -2-f ^-s-indacen-l-4)^^^(III)-Ti-^ 
(^#^ ®)~ f ^(n 5 -2- ¥ &-s-indacen-l-&)#&&(III)~ > (•=■£ 
T«)-=- ¥ ^(ti 5 -2- f &-s-in<kcen-l-&)£&&(III)- ¥ J- . T ft) 
- T ^(n 5 -2- ¥ &-s-indacen-l &&(HI) - * * * (i*T*)iT 
£(ti 5 -2-¥ &-s-indacen-l-&)£fc&(ffl)~¥ & * (A*T»)iT* 
(ri 5 -2- ¥ J-s-indacen-l-*)^^^an)-^^ * (- ¥ *)- ¥ £(ri 5 -2- 6 
& 9 l-)^^^(ni)- ¥ & > (- ¥ ft)- ¥ &(V-2- 6* &)£&&(III) 

(-#*«*)-¥ l-(V-2-6^2p^)^^(ni)-T*^ 
*ft)- ¥ ^-(ii 5 -2- 64?P &)£ &&(III)-*£ * Tft)- f £ 
(t| 5 -2- $ £)*k%&(UI)~ T*»(-iT»)-T &0i 5 -2- 6 4 *p 4) 
***<ID)-** * (— # T ft)— ¥ &(r| s -2- £&*p &)£&&(III)- 
¥ (~#Tft)-¥ ^(ti 5 -2-6^lp^^(ni)-^l-> (-¥ft) 

- T &(ti 5 -2- 6^-s-indacen-l-^)^^(III)- ¥&>(-¥ ft)- T * 
(T] 5 -2- 6^-s-indacen-l-^^^(m)-^l- - (-* ft®)- ? &0l S -2- 
6^-s-indacen-l-J-)^^^(III)^ ¥ & > «5ft)- ¥ &(ti s -2- 
s-indacen-l-;l^&&(ni)-*& . (~JETft)-¥£(Ti 5 -2-£&-s- 
indacen-l-*)**«:(in)- T* ^ (- £Tft)- ¥ ^(t| 5 -2- £&-s- 
indacen-l-&)£&&(III)- * * > (- * T ft)- ¥ &0i 5 -2- 6 &-s- 
indacen-l-^-)^^(III)-f £~4Tft)-¥&(Ti 5 -2-£&-s- 
indacen-l-&)£&4t(M)-*&. -&Ml&#/kSfe&: OkT&&&) 

- ¥ &(t] s -2- ¥ &-s-indacen-l-&)£&&(IV)- ¥ T«t A,*)- 
¥ ^(ti 5 -2- f & 2p &)-£ &&(II)2,4- C - * . 

J-)^^^(II)l,4--^4-l,3-T-# . (tfeT*t*.*)-¥ ^(ti 5 -2,3~ 
f £)^3&*fl91,3-A-** > (ifcT*t*.*)-¥ £(ti s -2,3--¥ & 
^^^^(11)2,4-^-^ . (*iT**,*)-T &(ti 5 -2,3--¥ &«$&) 
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£&&(III)2-(N,N-- f &HJO*£ , (&T ft*,*)- f ^(n 5 -2,3-- 

(n)l,4--*A-l,3-T~* > (*LTfti.*)-f *.*(ti 5 -2,3-- T 
£&&(II)l,3-/X-# . (*lT*#.*)-T ^4(ti 5 -2,3— f 
&&(II)2,4-&-# . (*lT*H*)-T ^&(ti 5 -2,3--T^^4)^^. 
&(IH)2-(N,N-- f . (*T**Ufc)- f &&(ti 5 -2,3-- T 

*tf*)*ft*(IV):=. T * . (*T **,*) - T &&(ii 5 -2,3-^ ? & *p&) 

*(II)l,4--**-l,3-T-* . (&T&&&)-#<5&4£<ti 5 -23-~ f & 

> (&T&&£)-#*ft&0i 5 -2,3--? A 
2p*)4*fe«L(II)2,4-e.-* > (ikT*IL*)-*iS«.*(Tl 5 -23— f * 

$ *)^ft«L(in)2-(N^-- f * (&T*fe*uso-#*iu. 

(ti 5 -2,3-- T * ? 4)**fe«L(IV)- f 4 * (&T * &&(ti 5 - 
2,3-- f ^ Ip *)**Mt(IV) - * *■ * (& T *«,*) C lUt T £(^-2,3- 
-T ***)**4(II)l,4--**-l f 3-T-# * (*T«tH,*)6|i,*f 
£(^-2,3--? &$&.yk&4kQI)\2-&-* . (<feT**l;&)Z.fUfcT. 
^(ti s -2,3--T &#&)£&&(II)2,4-e,-** . (&T&3U.)^&&f 
^(T| s -2,3-— f &)£&&(III)2-(N,N-- T &&&)^& . («kT flfe 
£ ? 4(^-2,3-- T *)*afc*(IV)- T * . (*LT 

*(n s -23--T *tf*)*fc&(DO-*&* (*Tfc<Ufc)-T 
^.(t 1 5 -2,3-- f ^-s-indacen-l-^)*i:^^(II)l,4-^^^-l,3-T-^ , (& 

T f 4(ii 5 -2,3-- f &-s-indacen-l-&)£&&(II) 1,3-A- 

* * (*tT«fc^,*)-f 4(^.2,3-- f JU-indacen4-&)£jfc&(II)2,4- 
e,-^ > (&T &(ti 5 -2,3-- ? ^-s-indacen-l-^)^^#. 
(in)2-(N,N-- f . ¥ 1-(ti 5 -2 5 3-- ¥ &-s- 

indacen-l-&)^&&(IV)- ¥ & . (&T ¥ ^-(n 5 -2,3-- ¥ 
s-indacen-l-£)£:&&(IV)-^ > (&T8t&&)- ¥ *,&(ti 5 -2,3-- ¥ 
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T H^(Ti s -2,3--f 4-s-indacen-l-4)£&&aDl>*-** > (*Tft 
&4)i f &4(Ti 5 -2,3-i f 4-s-indacen-l-4)^&(II)2,4- 
Tft*.*)- f &£(ti s -2,3-- f ^-s-indacen-l-^^^(in)2-(N,N- 
5 if 4&4)*4* (&T*UUfe)-? &4(ti 5 -2,3--? 4-s-indacen-l- 
*)4*lt(IV) - f 1- * OfcTfifc&4)i f &4(ti 5 -2,3-- f 4-s- 
indacen-l-4)££&(IV)i*4 ; : (*.T«t#.^-)-^^^^(Ti 5 -2,3— 
T^-s-indacen-l-*)^^it(n)l,4--^*-l,3.T^^ > (&Tft*.4) 
-^^^^(il 5 -2,3--T&-s-indacen-l-^)^^^(U)l,3-A-^ . (*. 
r~- 10 T^^^)-#^^^(ti 5 -2,3--T l--s-indacen-l-l-)^^4k(n)2,4-e> 
i*f . (fcTttA4)i#rtfc4('n s -2,3-.=.f 4-s-indacen-l-4)*l:&ft 
(III)2-(N,N-- f IU)H > (*LTftlUt)-*^ £4(^-2,3-- f 
4-s-indacen-l-4)£fc&(IV)i T 4 . (*tT ^ *.*(n 5 -2,3- 

- f 4-s-indacen-l-4)£&&(IV)i *4 . (*lT Sfe&4) £ &4 ¥ 4 
15 (Ti 5 -2>-T&-s-indacen-l-^)^^^(II)l,4--^^-l,3-T-^ * (*. 

TStH.4) £ &4 f f 4-s-indacen-l-4)^&&(II)l># 

~# . (ifeTStlUO&JMkf 4(n 5 -2,3-if 4-s-indacen-l-4)*£&& 
(11)2,4- Eii# . (&T«Mfc.4)&fl4f 4(ii 5 -2,3--f 4-s-indacen-l- 
4)*£&^III)2-(N,N--?4&4)*4^ (*Tft*.4)Z.*.4f 4(t! s - 
20 2,3-- f 4-s-indacOT-l-4)^&&(IV)-¥ 4* 0kT*fc&4)£&4f 
4(ti 5 -2,3-- f 4-s-indacen-l-4)^fc&(IV)^*4 . (i f *)i f 4 
(t] 5 -2,3-~? 42p4)£&&(III) if 4^ (if *)if 4(Ti 5 -2,3-if 

4 ip 4)*fc*(m)i*4 * ^*)- f 4(n 5 -2,3-~ f 4tf *)* 
fc*(m)if 4* (i*W)iT 4(ri 5 -2,3-if 4*p4)*fc&&(ffl)i 

25 *4* (ijETK)-f 4(ri 5 -2,3-if 4*4)*fc*(ffl)if 4> (i 
*T*)if 4(ti 5 -2,3--f 4^4)£&&(III)i*4> (i*T£)i 
f 4(7i 5 -2,3-^ f 49 4)*fc&&(III)- f 4 * (-*T«)- f 4(ti 5 -2,3- 

- f 4 1? &)&&*0II)i * ( - f *) - * 4(ti 5 -2,3-- f 4-s- 
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indacen-l-4)£&&(III)- ?&>(-? &)- T 4(ti 5 -2,3-- f 4-s- 
indacen-l-4)££&(m)-*4 > (i^^Jft)r. f 4(n 5 -2,3-- f 4-s- 
indacen-l-4)*£&&(ni)- f 4 > (^fiJfc)- f 4(n 5 -2,3-- f 4-s- 
indacen-1- 4)*£&&(HI)- : £4 , (-£ T **)- T 4(ti 5 -2,3-- f 4-s- 
in<kcen-l-4)*£&&(III)- f 4 * (^iTi)- ¥ 4(t] 5 -2,3-- f 4-s- 
indacen-l-4)£&&(III)-^4 . (jL^T«)-f 4(ti 5 -2,3--¥ 4-s- 
indacen-l-4)£&&(III)-¥4 > (-^T^)-f 4(ti 5 -2,3--? 4-s- 
indacen-l-4)£&&(III)-^4 * (&TSfc&4)-¥4(Ti s -2 : -¥4-3. r 6 
4^4)£&&(II)l,4--£4-l,3-T-:$ ^ 0&.TSb&4)-¥4(Ti 5 -2- 
T4-3-64*p4)£&&(II)l,3-£-*fr > (&T&&4)-?4(ti 5 -2-? 
4-3-64i$4)£:&&(II)2,4-e,-** > (ifcT«t*,4)-? 4(t] 5 -2-? 4- 
3- 6 4 # 4)^&&(III)2-(N,N-- f , (AT»U)i T 

4(7] 5 -2- f 4-3- 64 9 4)£fc&(IV)- ¥ 4 * (&T ¥ 4(ti 5 - 

2- f 4-3-64^4)-£&&(IV)-^4^ (^TSh^4)-f $.4(ri 5 -2- 
f 4-3-64lp4)^^(II)l,4--^4-l,3-T-^ . (*LT«tlC*)-=- 
f|^4(Ti 5 -2-f4-3-64lp 4)^^^(11)1,3-^.-^ > (fcT**.*)- 
¥&4(ti 5 -2-¥4-3-64?P 4)*£:&&(II)2,4-6-'# , 

¥ &4(V-2- f 4-3- 64 % 4)£&&(III)2-(N,N-- f 4 <*. 

T **,*)- ¥ &4(ti 5 -2- ¥ 4-3- 6 4 2? 4)*£&&(IV)- ¥ 4 * (*tT 

«b«.4)-f &4(tj 5 -2-¥ 4-3-64^4)^&&(lV)-*4^ (&TSfc 

&4)-^&4(ti $ -2-¥ 4-3-64i$4)£&&(n)l,4--£4-l,3-T 
. (&T&&4)-^#l4(r| 5 -2-¥ 4-3-64^4)*£&&(II)l,3- 
> (^.T^I^4)-^^Ii.4(ti 5 -2-1 7 4-3-64?p4)^^^ 
(11)2,4-6-^ s (&T®t&4)-#>^&4(Ti 5 -2-¥ 4-3-64*p4)^& 

&(in)2-(N,N-- ¥4&4)*4 * (*t f ft*,*)-* * &4(ti 5 -2- ¥ 4- 

3- 64?p4)*£&&(IV)-¥4^ (&m&4)-#«^&4(r| 5 -2-¥4-3- 

64 2p 4)^^^(iv)- ^4 > O&T ft &4) 6 &4 ¥ 4(ii 5 -2- f 4-3- 
64^4)&&&(ii)i,4--£4-i,3-T-*^ > (*.T«b«.4)6H4f 4 
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0l 5 -2-?4-3-64lp 4)£fcft(II)l,3-#-** > (&T8b&4)6&4? 
4(ti 5 -2-?4-3-64?P 4)*fc&&(H)2,4-&-*fr > 0&.T&&4)6&4 
T 4(ti 5 -2- T 4-3-64 9 4)£fcft(III)2-(N,N-- ¥ 4&4)*4 * (& 
T&SUO 6 &4 T 4(ti 5 -2-¥ 4-3- 64 % 4)#&&(IV)- f 4 . (*t 
T &&4) 6 ft4 T 4(-n 5 -2- T 4-3- 6 4 * 4)£&&(IV)- * 4 . (*. 

TSfeK i 4)-f 4(T] 5 -2-f 4-3-64-s-indacen-l-4)^^^(II)l,4--^ 
£-l,3-T~*fr > 0fe.T&&4)~¥ 4(ri 5 -2-T4-3-64-s-indacen-l-4) 
*ktiL4k(J[) 1,3-/*,-** * (&T&&4)~¥ 4(ti 5 -2-¥4-3-64-s- .. 
indacen-l-4)^&&(II)2,4-e,-** > (*lT*#,*)-T 4(ti 5 -2-f 4-3- 
64-s-indacen-l-4)^^^(III)2-(N,N--f 4K.4)^4 * (teTftfc 
4)- f 4(ti 5 -2- f 4-3- 6 4-s-indacen-l-4)^^^(IV)- T 4 ^ (&T 
Sfc&4)~ T 4(ti 5 -2- f 4-3- 64-s-indacen-l-4)^^Ui(IV)- ^4 * 
0fcTSfclC4)-¥ &4(ti 5 -2-¥ 4-3-64-s-indacen-l-4)^^^(II)l,4- 
-*4-l,3-T~$ > (*LT«tA,A)-T &4(ti s -2-¥ 4-3-64-s- 
indacen-l-4)^^ai)l>3-/X-'J| > (&TSt&4)-¥ &4(ti 5 -2-¥ 4- 

3- 64-s-indacen-l-4)£&&(II)2,4-^-*fr > 0fcTSfc&4)-¥ &4 
(ti 5 -2- f 4-3- 64-s-indacen-l-4)^^^(ni)2-(N,N-^ T 4&4)* • 
4 <ds.T8fc&4)- f &4(ti s -2-¥ 4-3- 64-s-indacen-l-4)^^4k(IV) 
- ¥ 4 - OfcTSMMsO- ¥ &4(ti 5 -2- ¥ 4-3- 64-s-indacen-l-4)*££t 
^IV)-^4^(&T&&4)-#^&4(ti 5 -2-¥ 4-3-64-s-indacen-l- 
4)^^^(n)l,4--^-4-l,3-T^^ * (&T&&4)~#ft&4(Ti 5 -2- 

f 4-3-64-s-indacen-l-4)^^^ai)U3-^-^ - (*lT«;A4)-^ 
^^.4(Ti 5 -2-f 4-3-64-s-indacen-l-4)^^^(II)2,4-e.-^ > (&T 
8t&4)- 4 * fl4(Ti 5 -2- f 4-3- 64-s-indacen-l-4)*m&(III)2- 

(N,N-~¥ 4&4)f4^ (^T^.Ii.4)-^^*.4(Ti 5 -2-f 4-3-64- 
s-indacen-l-4)£&&(IV)^ ¥ 4 * (&T&&4)-# ^ *.4ft 5 -2- f 

4- 3- 6 4-s-indacen-l-4)*£ &&(IV)~ * 4 * (*. T 8fc&4) 6 &4 ¥ 
4(ti 5 -2- ¥4-3-6 4-s-indacen- 1 1 ,4- - * 4- 1 ,3- T - 
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n > (&T&IU.)£&.&¥&(t 1 5 -2-¥ &-3-£&-s-indacen-l-&)£&& 
(n)U-A-* * 0&.T&&&)&fi.&¥ .£-(t) 5 -2-¥ &-3-£.&-s-indacen- 

1- ^^^(11)2,4-6-^ . (*T*A*)&fUfcT &(ti 5 -2-T4-3-6 
^.-s-indacen-l-^^^^ai^-^N-- f * (&T»b*,£) 
&&&¥ ^(Ti 5 -2-f ^-3-6^.-s-indacen-l-L)^^^(IV)-f & . (7k 
T 6 f &0i 5 -2- f &-3- £&-s-indacen-l-&)^&(IV)- 

(-¥ *)if ^(ii 5 -2-f J^3-&***)*ft&(m)~T (- 

¥ &(ti 5 -2- f £-3- 6 & $ ¥ & ^ ¥ 1-(ti 5 - 

2- ¥ &-3-£&2p . (- iE T «)- ¥ £(ti 5 -2- ¥ &-3- 
£& 2? &)*fc*fe*(m)- ¥ * * (- JE T«)- ¥ ^(ti j -2- ¥ &-3- Z>&n 

* ft(m) - ¥ (- * T «)- ¥ ^(ti s -2- ¥ £-3- £ * 9 
&&(III)- ¥ 41- > (- # Tte)- ¥ ^(ti s -2- ¥ J--3- 6 J- Ip &)&&45t(III) 
. (- ¥ «)- ¥ &Cn 5 -2- ¥ &-3- 2, &-s-in<bcen-l-*)£&&(III) 

- ¥ ^ . (- ¥ *)- ¥ &(ti 5 -2- ¥ &-3- &&-s-indacen-l-£)J£;£&(III) 
-^^.(-4^te)-¥^(Ti 5 -2-¥^-3-6^-s-indacen-l-^)^^ik(in) 

- f ^. ft/fc)^. ¥ ^.(ti 5 -2- ¥ &-3- £*-s-indacen-l-£)*£:&&(III) 
i ^ £ .( - j£ T ¥ ^-(T! 5 -2- ¥ A-3- ^^-s-indacen- 1 

- ¥ & T«c)- ¥ &(tj 5 -2- ¥ £-3- £&-s-indacen-l 

s (-#T&)- ¥^-(r| 5 -2-¥^-3-L *-s-indacen-l-*)^*fe4t 
(III)-¥^- s (-^-T^)- ¥-^(Ti 5 -2-¥^-3-6^.-s-indacen-l-&)^:^ 

J &&4£&tt&% &#:(^T^^,4)-¥^(Ti 5 -2,3-- 
¥^^l-)^^4i;(n)l,4-^^^-l,3-T-^^(^T®t.^^)-¥^(Ti s - 
2,3-- ¥ &-s-indacen-l-&)^:fc&(IV)- ¥ &■ . 

-ftaE«3M**i*-ft«.|l^*^fc^4fe. &#55Ti£4Nf-f' 1994^-5 
13 Q^AJ.^^ WO95-00526 USSN8/241523 t> £4Hf- 

# $4 A^X. ^^^4.-100 £ 300r s Hit-IB 100 
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naphthalenide). fc-Jt&4fc#*fe— *fr£4f#»&*!l 

ifpM$. #«*iJ*&*iif*»#T*fe> T*fc> 

f jM»-f *^ C M c M -*UMt 

^fi^wA^CTHF). ****** tift*4fc*«fl. 

T*4i*,«fei +**#*r***iC l4l ***t^l5l3*^4lr. # 

1-10+4***-). Jt#«*^a5.*A« 

"FAB" ) ; 

ffl). #*i*^r&^.^ #h 3Mt> #4** £«r# 

& # M # £ *T > #&4£m$k*til4k¥r£ (ferrocenium) & tf) 

+ :EP-A-277003 *US-A-5153157*US-A-5064802 .EP-A-468651(& 
S-ffcH-tflt-ifr**]* 07/547718 * EP-A-520732(^a £ f - & 3 
4" #'] t * ?'J # 07/876268 -§-)*» EP-A-520732(*I £ -f 1992 4 5 /I 1 
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0&ft*$&B**lt-*t**J* 07/884966 -f)> #f 3£5t&*&ii&$! ffl 

tfc***N***fc*** 1-4 ****** 5. 

«*#mHf»l*l 1-20 ri^A&&Wft+ft 
(# #J * FAB)6$ s t ^ 

^^jfl^^^^^^*^*]^*^^!*^^ • ^ 4& 

£Afc^*:FAB:4sfc&tf#££fcfc*i& 1:1:1 *J 1:5:20'. 

1:1:1.5 *J 1:5:10. &&&»m%&*m&*^ft&%&mtm^U%. 
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(L*-H)W 
(L*-H) + *-"*t*M£&&; 

A d -£-#*#fc#d-##&42^ 'Tfc'fcW ; 
dfc-'M *13#&lfc. 
H-flc.it A d : [M' Q 4 ]- ; 

M' *+3 ^ 
Q Aft &*(hydrideh 

&&£ft &^(hydrocarbyloxide)^ A 

-f • ft * * Q £ffl 

-f US-A-5296433 t » . 

(L*-H) + (BQ 4 )-; 
B # 3 ; *» 

QiSIlMHMf^*^ feU** t,tefc4* *Mfc.&& 
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*S.T*, B(£i,*&)M~(i.fc4M*)r4E* 

W(3L&£&)m&2.ftT® * ©(i$L£&)4IISfcN,N-- , P i£ 

-f***^ ©(4-(& f 4 T ***)-2,3A6-w & 
N.N-- f s c?(4-(iL#fi&¥ ^&&)-2,3,5,6-©&£^& 

N,N-- f . N.N--T4MM* > 

©(i&£&)«Dlfik N,N-— > ©(il^l^^N.N-- f 

2,4,6-iL? ©(2,3,4,6-^11^^)^^-^? ©(2,3,4,6-© & 
£&)$W&J= ©(2,3,4,6-® ©(2,3,4,6-© i, 

N,N-- f # . ©(2,3,4,6-© N.N-- L&£&%» 
©(2,3,4,6-© &£&>9» & N,N-~ f £-2,4,6-2. T • & 

: ©(i&JM-)^ak-(#i*7£)^ ©(2,3,4,6-© SL££)^Sfc2.(iE 
T &)4* > ©(2,3,4,6-© k ¥ T ©( JL & 

©(ilL^)^^^(4P-f ^)^©(ilt^^)^gfe=.(2,6-^f ^- 
B?(jLlL*4t)flWfe-(4pf ^)^#lk^©(-£-^^)^^-(2,6--f 
©(iiL^4t)^lflfe-(4p f ©(JLH^.4I.)«W^«.(2,6-- f 

ft ft ^(L*-H) + Pa A * * N,N-- f &$JR & 5- £ ^ . 

© + A- 
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R 3 Si(X' ) q + A- 

At : 

-&*M*& ■? 1993 4# J. Chera Soc. Chem. Comm.# 383-384 I « 
& Lambert, J. B # A£ 1994. 13 # Organometallics 2430-2443 I 

1996^-3 ^ 21 WO96/08519fcS*lKtf 1994-^9 

fi 12 B**^*H-t-«t-*^^J* 304314 -f-t. ^1*1 ^3^3^61 ^1 

S|£. i&Sl^ FAB tt**i^MM&*#*«& 

5296433 +. &4Wr# ft&itit$I ffl # A**. . 

100:1. £<fcft# 1:5000 i'J 10:1. 1:1000 *]1:1 • £45&*fe 

*fe**«*ti 100fc(fcJM»«a#fcft"fr*)' * FAB*«ffr*fc 

#4|MfciWB*. *^^*fc^**§***#* 0.5:1 *J 10:1. 

1:1 « 6:1. ****1:1«5:1. M^^WI-fe^^^ 
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^§!^Kaminsky-Sinn^^^^T^^., £p£ 0-250'C , 
&3Q-200X:¥i)SLjifrt&$\ 10000 kK&MlB.AT%,&. 

**« Ma* BiMM^Jfcafcxtifrfr. 

fc). 1:100000 « 1:10- 1:50000 

f>J 1:20- 1:10000*1 1:30 tjt 

10- ,2 :1 m lO-'rl. 10 9 :1 *J 10 5 :1 . 

T*fe- T*fe- Att- &«fe. *«fe. +*W»#S9vfr# ; *f&iM&*Mfe 

***** T*, ittt^fca^fefcTfltfJMt* 
&£fliMM$>MM*:l£. ft#T-*, Jf^> l-e** > l-e.ft.4- 
£*$.&*f e,&, 3-T*-l-#i|K 4-T£-l-#*. 1,4- 
l--£*fr. , 

f *(fefctf*#*tf**<Ml***^»<fr*). t&*&#&^* 

*%* ZT & - ^ -HM- -f J» & S * *| t * & $ 07/904770 
4a =£ # WO 94/00500 1993 3- 1 fi 29 U&Mk g 
^'J^ 08/10958 -ft. Stf1#€j£$!ffl4A*3L. 
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BJo-iNMUMMM,,***** 

*X*iiitl*fciL£Btf***A**#' **J#&> **M*»A 
T**AAB«M*4*****T«4*t*' fl*ft**UAAB# 
lifriK4UM*lWfc«&AA*A. flitft***A«*ABft**t* 
ftll#$t). &>b. 1HH****A 

ilSaft*&#*.* 0.85 g/cm 3 ^ 0.96g/cm 3 &&#a-'#&#>£&*'£- 
ft*. 

-«Ljfc3M^ft« 1 T<lAjgt^il5&&SaATiftfr» ifiiW&£3f&& 

«^e*^*-4WA!l^f<|pA. Kaminsky 
£ 1985 4^ J. Poly. Sci.$ 23 4 2151-2164 I ** T ft« T***<* 

ft*** • US-A-5229478 -*MM 

EAODM . Jifitf US-A-5229478 *T*J:*iC##7 0 • 

*WitMlJiA#T*A. 4a*Ji$4MMH**tftf • 
fffi^BA*^ EAODM **«ik«&-^i.#B**-****t« • 
ffi^****^*^****^*. **• *T ****** 
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3 Jt *• EAODM &j* f ffl # Q * &f 4 

*t-+#»4/ e ^*l*- EAODM #>b> *&W#afcJ8*f- 0$'J 

£2 20%(i*)*ilftfit-^^i:. ft&tf) 0.3-20%(£*). 
0.5-12%(4*)tf-i*fe*i:ifc*i7 EAODM 

EAODM *##gMT 20 §'J £ 2 90%(t±) > 30- 
85%(t*)> 35-80%(* tJtfCj**. 

C 2 J'X^^a-J*»-*t»'X 10-80%(t*)> *«ift«20-65%(tt) 
#AI«J^ EAODM t . A« 0.5-25%(f f;)^ 

l-15%(t*)> 3-12%(**)#AJiWi£ EAODM *. 
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*^**-Mfr/ t 4fr**±^**&**##*t*lt. ****** 

*A*»«3Ef^** •HH£fcfc#tf|-f#I$-EAODM £*####&^ 

89691 ; US-A-4543399 ; WO 94/25495 ; WO 94/28032 fa US-A-5352749 
* . $r ft 4 A^5t US-A-4588790 ; US-A-4543399 ; 

US-A-5352749; US-A-5436304 ; US-A-5405922 ; US-A-5462999 ; 
US-A-5461123; US-A-5453471 ; US-A-5032562 ; US-A-5028670 ; 
US-A-5473028; US-A-5 1 06804 ; US-A-5541270 ; EP-A-659773; EP- 
A-692500 ; fa PCT fifr WO 94/29032 ; WO 94/25497 ; WO 94/25495 ; 
WO 94/28032 ; WO 95/13305 ; WO 94/26793 fa WO 95/07942 + 

f^M^M^ *A*fe* 2^ ***»i*t^-f 
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&&ftfr*r# U Exxon Chemicals Inc.^j Isopar E™ ; if 
JfrMfCft; T 

Jjtf)tl$)k%L. 10-1000 2 (psi)(70-7000 

MM 40-400psi (30-300 kPa)# C 2 *&T&ft . itfl^H 
25-200 r > 65-170t: . fcftifcifrjM 1 75r-140*C . 

fc**r*Nfcfcff> 

>b###$ *,TArX^t -H* -*t* 
^^•^( K H"-branch inducing diene)it^l^/>K>l *l,7--f —*t Jil 1,9- 

a-$fc*-~*& 
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• w«lfc. 1 , *«***»**FA**4 

J* ^(M,, 300000 U 600000 - £#&AU25000 f 'J 500000). 
->HL&8 t^A*fc^"f**(M w i& 50000 f* 300000)** /Mfc . 

«-. *^***+Jl&SlliMrti*M' 

*-'NtJfe*&****+» &&8&$#. 4t*«, 

&&8A £**&-£& 8/* 4ti***r ******* 

20:80 ^ 80:20. *t^B ****** . *t*h 

$ 8 ** itt* m* # /* * . -fc * &*r# A* 

ffl -f #J 4}-**-*.** MV & IS VXJktiL *»i£tt** EAODM 

&&#^#*J/*&**MV-ft?*J 1-150* 10-120* 
4 15-100 **&a. IfcfHtfctf 

tf-f #4t**$***|. , H*» ,3 C&^#&(NMR)&#&~& Varian 
XL(300 MHz)* ±it • 4fc * * TMS(® T ft)* & * * 
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*t-f TMS $}& CDClj + % CHClj C 6 D 6 1 
#@C 6 HD 5 &3!'J&. ©IL^(THF)^ 

* «tffc^4fUMWfcfl(*J* i) Engelhard 
Corp.# Q-5 9 $Ut*\)XLtiLJ3tiL® . ftHiET*<l, , /*r#;fc 

*UMW**» l,4--^-l,3-T^^^Pp^Ppffl(^J^i| Aldrich 
Chemical Company) . *MT4|Ut*| $4>MM $ & 

EAODM ^#?^^S<tt^#^i?)--*#^%^^: MV; 
i|ii#iLH-^^^^^#(FTIR)^#k/^^#(ASTM D3900) ; 
£(ASTMD-792). B#4Mt &#&#fi#ri£8$5t^ B A . #T 

it, $ tt #(V 0 . ,/V 100 )i& ii& — & Rheometric Scientific, Inc. 
ARES(Advanced Rheometric Expansion System)^ $ i) # &#-ir(DMS) 

4*|3|3Ett 25 ££jM£6WT&& 190t:T»l3t#* • ffl 8%#&$ 
**»#*mo.l *J ioo*it(*/t/^)*mit*»^#iteA. 

^ 5 -MU&A^Nf .^ft&OM 180°C& 20000 psi (137.9 

&+6(MPa))£/;T&« 1 1/8 £t(0.049cm)## 3 £■* 

(M8M*(cm))fc(plaqiie). ##fi&te^4^W 1 4Hr-*&"*fl)*J 
£«. JUL&dUfctt + ^frto*!* 25 &J£#$£25* 
£jM£#fc#^3H5#A$'J 190*C^ ARES t 
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SMfc t » iiit ARES2/A5:RSI Orchestraor Windows 95 &ft 

. *»# A«*f V 0 .,/Vioo * 

"RR" ). 

rl r2 *.4ft*«****^4t. l3 C NMR t 

*T2)*B&*#*J. ,3 CNMR#&ft*J&&ii&ft#&&^&&- 

fc<£^ & - & PH-^^ TA DSC-2920 

W$&fo&5>\ 180r#^#«&4^^#^Ji&£:&&. 

# lOr/^ipi'J-lOO-C, lO'C/^jfei 1 ] 150'C . &ffl»Aft 

<*<fc*l*a(Cat EflE)»it#J5HUfc* * ft $ IV &£&(MM#/#) 

EAODM **#ftfl*4l«*T**f*tJ*-**4l 
-MJ , rfitf&Wft EAODM ft*#ftffl**»& US-A-5491246; US- 
A-5486632 *» US-A-5470993 t ft&¥jfc$Lfltt%M&M\W$r • 

£afc*J l-(&T**i.*.)-- T *-(Ti 5 -2-f &-s-indacen-l-.g.)&&& 
(IV)-¥&ft<^& 

l a) 5,6,7- w 4-2- f &-s-indacen- 1 -68 ft #J 

It**tASfcTtMtt»AB<M***& AlCl 3 (201.36g, 1.5101 4 
4;). £ or* CH 2 C1 2 (500 *tf)t *# 1 ,2- (59.0876 g, 0.5000 
£fr)#*2-*#T&&fc*l>(ll 4.9493 g, 0.5000 # ) . & £ * i£ 

20-25*C^# 6 'h*t . *]il&B* flJ&#ft^&##&;*Ji#&l 
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16 + *t . fttfftj MI4 * & Mi CH 2 C1 2 & 

^(82.43 g, 88.5%**) . 

lb) s-indacen-1,2,3,5-© H-6- ¥ 4J 3- 

&0°C> &ftA^ftT££tt(150mL) + &#£*fc*J la)#j*4fr 
(40.00 g, 0.2148 # 8 BtUft Ai A NaBH 4 (8.12 g, 0.2148 4 
EtOH(100mL)«*^-fta^. 20-25 t^a 

JLT&jk 16 . M£. 4HVHfc##]£;*ii#fll 1 MHC1 
tfMfc. lMHCl(2xl00mL)&&. 

^(0.11g)©?^5-hfrf. M^^a^ffl iMNaHCO 3 (2xi00mL)# 

(28.36 g, 77.6%&*) • 

lc) (1,5,6,7-W fc-2- T ^-s-indacen-l-^)4l^ fj £- 

£ £&(400mL) + ##£.&#] 16)^^^(25.000 g, 0.14684 * 

fc)» 3B*«|ft*iAiET*4l(0.1762l4t^. 70.48 mL# 2.5 M£,;l& 

®####T */ t *r(24.3690 g, 94.2%&*) . 

ld)N-(l,l-~T ^L^l.l—f ^--l-(l,5,6,7-^fi.-2-f &-s- 
indacen-1-4) f ^ #j $- 

fi) l * a} is iL"*:^(THF)(200 mL) + M) % fofr] lc)/ 1 & 

(25.0 g, 0.1419 #4-0**1*1* THF(250mL)+#-T&T£ifc&OfcT 
tt&£)lUMfr(23.518g > 0.1419 4 *M£&&<^#. 
$#£&ft^4fe#-il:£&&20*Bt. *b>£> %-£#£*Hf 

th*x#fe)iM*#0f*/ t 4fr(37.55 g, 88.0% 

**). 

lc)N-(l,l--f ^6^)-l,l--f 4-l-(l,5,6,7-W*,-2-f 
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mdacen-l-&)? 

&#£e,£(U0mL)+#£*fc#] Id)/* ^(8.00 g, 0.2671 
$ B* $;froj£T4Mt(0.05876 * * . 23.5 mL 2.5M 

(6.22 g, 75%4fc*) • 

If) [N-(l,l-- T * 6 AH.l— ▼ ^-(1,2,3 A5-ti)-1,5,6,7-® 1-2-T 
&-s-indacen-l-&] f ^&&&(aminto)(2-)-N]&tf « 4- ' 



THF(40 mL)t le)A &(4.504 g, 0.01446 4 fc)$*» 

J'J TiCl 3 (THF) 3 (5.359 g, 0.001446 #^O^THF(100mL)^^^t. & 
to A PbCl 2 (2.614 g, 0.000940 * 1 . 1 * 

^(3.94 g, 65.0%«) . 
lg) it IV fc^-feti^A 

##£S&(30mL) lf)>* #(0.450 g, 0.00108 4 fc)» ^ 
B* A MeMgBr(0.00324 # fc, 1.08 mL 3.0t M £6&&fc)*M 

g, 90.6%«&*). 

2-3, II 
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mdacen-l-&)^&-itfc#(£*fc#J lf)(0.300 g, 0.72 
lWmL S 50mL*f£i*fe + . # 10 4 # 2,4- 
ft<£4fr(0.822 mL, 7.2 1 mmol)** AS] ft ^ * ^ 

* . # 2.25 2.0M iET&il&&# Et 2 0 &&(0.81 mL, 1.62 

mmol)^Afja^t^^.^?^^. 4Mf%&Jfc&.t$-ft8#$ 

e.fc*l*4iii££-+ 10-15 mm *^±^^ft±aiA«**| 
it 0.29 A#&iMifl^#titf f-94% 

'H^ l3 CNMR^^(^.TSb^)-f J.(ti 5 -2- 
f &-s-indacen-l-4)^'J^ < &(II)2,4-&-^ . 

3-3, VII VIE 5&^##<£^ 
l$7$ 15 St" 1,3-^,-^(1.08 mL, 10.81 xnmol)tf###tfft£- 

io 2 if isMiET^e. 

£&>&(0.58mL, 1.44 mmol)ft£ 2.25 lf2.0M jET^H^#^Et 2 0 
MHUM 3 ■«« 2 

0.257 g m tftVL®*(%6%&&) - « ®*M&€*t l H *> "C NMR 
&Jt#(&Tft*.&)-.=-f ^ 5 -2-f &-s-mdacen-l-&)^&&(II)l,3- 
• ^^-t^a^indacenyUfJi^T^ l,3-#-#tt£fi 
A # /L^###^ ^ A 3, VII jff Vffl ft ft til? fa. 
&afe*J 4-7 AfcB 

**^&i3»&tf3.8fh«#&&S + . I&7£& 1A-1C t#f*#& 

iE<^&#&. »>NML**91(#?**l4-7). A). 

f 4t(*.T«t«,4t>4*ft. 13-#-*###fc$«**t**J A. 
iu^ft&itjMmUi* FAB. 4-5 *»*T>t#] A tfffrgMt-Hfe 

£ MMAO(3.*T4t4safc4t^ T*4s|L*fe) . 6 7 tfANt-ffc 
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DffiL-N((-#«5&&&)-64M3)*' DBAL-NStf^-H.? 
*4*fe*ft*)-*T*4»). *t-f*A«J4-7*«8L. FAB^&Ti^ 

#-£&(MI)^ 25.0 Mlffl-f AfcSifr&M^M 

MV. 4-7 :Mf£#&#M w &S']#MV. 

Z.*(4). fc*(5)frfiA(6)»^A-*&(16)£4A*J 
& Exxon Chemicals Inc. # Isopar-E™)(l) 

4 IA T &#/*tt(pph)# * Z.*KCa)^«*t(C3) 
tiSit*. 4LIA«fcJL*7 C2^1"^#^^^^i/ t ^(pph). 4 
IB &*7 >X-&W^$"A1 #^&(ppm)##-&##«'J(Cat)^ M4t 
*!(Cocat)^7fr**I(Scav)^*Jt . & IB 7 S*$MJ 5£A(M) 

(pph). 4LICI:*7«TC^^<i^>SL^iS>iJl(Tcnip)> tt^HHI'teJi. 
i- #>£*.(sccm);$ ftASt* .ENB ^(pph) .ftifciM :&(Scav/Ti) 
# )fc (MV s MI EAODM «L it FTIR « &) * 

B^s V 0<l /V I00 #'RRP. 

J6L& ***#*(15)****A*j--*fr * H(ll)t • 

(13). 
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C 2 


C 3 3iLi 


C 2 ##. 








(pph) 


(pph) 


(Pph) 


#(%) 


(psig/MPa) 


$(pph) 


4 


37.5 


2.4 


3.6 


75.1 


475.2/3.28 


4.0 


5 


38.0 


2.4 


3.6 


76.7 


474.9/3.27 


4.1 


6 


36.6 


2.4 


3.6 


77.2 


475.4/3.28 


4.1 


7 


37.0 


2.4 


3.6 


75.9 


475.2/3.28 


4.0 


A 


35.1 


2.4 


3.6 


77.0 


474.9/3.27 


4.3 .. 


B 


36.9 


2.4 


3.6 


74.6 


474.9/3.27 


4.06 



&1B 



















M 


/£.(ppm) 


}&/t.(ppin) 


A(ppm) 


/Ti tb4 


*(pph) 


//i:i:(pph) 


*(pph) 


4 


12.3 


348.3 


42.7 


3.0 


0.152 


0.172 


0.150 


5 


12.3 


348.3 


42.7 


3.0 


0.094 


0.106 


0.090 


6 


3.3 


76.4 


6.4 


3.0 


0.541 


0.750 


0.310 


7 


3.3 


76.4 


12.5 


3.0 


0.319 


0.442 


0.475 


A 


6.6 


198.1 


21.1 


3.6 


0.742 


0.949 


1.240 


B 


6.6 


198.2 


21.4 


3.6 


0.285 


0.365 


0.477 
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£#T> £*» MV m$&0rir>%m\ 4-7 Hv^tfc^ A 

tfETO 4 A)T. # 

ASJ t <K) ENB # 66.7%#*#;fra . # T &4HM«J#| A &J ENB 

# , 5-7 ^ ENB ftie&ff 0.7pph PN&f'J 0.4 pph . *f 

A 4 5 #Jfc$Mlfl 7 JULENB#AA**, 

IC t ^ ft* T A & «fc*J 4-7 # ft4t # W # 
* . V ai /V 100 4-7 tfJfc^&tetf^&tfrt^J B 

•ft* v M /v IID jt**&i»lfcit*fi»#*- to* 

^*^4fe^^^*lA^B^fll^^*^r**X^^-J-*^ 
(MWD). V 0 yv I00 **&&#TO*$-Mfcjl4fc. fcit 

4-7 ^*tlfc*lBTfc9i. ^)§1MVT. *.£9J#fc<$*4fr 

&#>k£&£| 4-7 V ai /V 100 *+ . 

8 

tiift 1448 g Isopar E™(&^H&& . ^ » S Exxon Chemicals, 
Inc.)^ 230.3 g * 32.9 g ENB 13.8 £#fc(mMol)iA# 3.8 ft 
**M«&&»i44f£*^ fi**»ENB#.2.7C.#*. 
*» 100'C , 460 psig(3.24 MPa) • 1.0 

ft* * (0.005 M 1 1.5«*fc##«Mlfc 
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FAB(0.0075 M > tO.O&#fc^ft&*'J#(-#^&&&) 
-64MS(0.050M ^Sl^Af 18mL IsoparE™. 

lit • 10 5Ht, fiB*&$£&A6$>X$#460 

psig(3.24MPa)#&* • &&£B*$fctf & 

X#f7tl^^ 2000#(ppm)#&&$(Irgafos 186™**"' 
Irganox™ 1076)#^ fc^&Sfcftfc^** • 

##]x->h&*. £VNMt*.' &;Mt->HtJt& 120£»&# 

89.7 g. 190#. ^f^=.7L^- 

***** 2.1 C 2 /C 3 t*rt^[C 2 # 64.5%(£*)>C 3 tf 30.1%(«)] 
* 5.5%(**)tt ENB • MV % 84.4. 3^*(M W )# 185500. 
MWDCM./M,,)^ 2.04. 0.96. RRP % 1.16 - 

£^>L*IU&*#-44.9T:*& Tg *» 4.2%*$* A A • 
9 

ft ffl $ 8 # & % M f& > & 1457 g Isopar E™ , 
n 232.4 g**fr* 33.8 gENB* 13.8 4#fc(mMol)&^*^&& 8 + 0 

*&*frrt*/ENB-S./t#*4&. iS.*.*****/ 8 ** 104.7 g. 
220 /5". tfifc.S.£#|Ufe3t# 2.0 
65.4%(«*). 32.1%(t*)]^ 2.5%(**)*& ENB *± . 

&MV# 33.0. M w # 134300. MWD # 1.78- &Bte;$0.94. £, 
RRP * 1.21. tfi*A*.**fc**-46.9t*&Tg*»6.2% 

*t*t#J C(C05R03) 

-fllffi 4-7 3f»»^*t#J A** B tf*tJtf**MMf «*(® f 

-41 - 



M *» MMAO % , at it# T4U*f * * 4^JHH/t 

A&£gt#]&£:$/^$/ENB Z-jL&%%). &A1/Ti 6:1, 

* MMAO St** 0.3 pph. MMAO 24.91 ppm(&-f- ) . 

5*t*M*|B-#. 2t^fi.*L*. &IIA*»IIB JL^Tfc-MtfrMf 
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£&#J 10 

ftffl 8 2 6*4Lftft| , 1455 g 

Isopar E™ > 303.3 g T^-l . 42.6 gENB 9.46 mMol SA3t A&£ 

*Mfc.H./t.*fUW/ k ±J&83.0g. 120 7. 

168700 6$ MW. 2.02 # MWD. 1.7 g/lOmin # MI 13% 

& BS . 

*1&#J D 

<fcffl 8 *I*lMI^*R*MlMt*| .i|i£4 1443 g Isopar 

E™- 304.7 g TJ*-1 > 90.9 gENB 9.5 mMol SAfc £ t $'J 
$-£'#/T*$-l/ENB ±-7L&$iti} . 2.0 48:* fc(0.005 M 

(II)l,3-#-*fr * 6.0 M ft 8 ###^#1(0.015 M . 50.0 

4BL***<fe*J 8 #>t&#J(0.125M **)#"^.*fiOft*^^ 18 mL 
Isopar E™ » £-^*# + «*tflfc#4fc#] . 8*F 
##tfS#fc«**K#*l*&*t . -H.*.**^/*:!^ 157.7 g. 
*-(t*l«t*^ 160 7. #i£.2.*.#jMfr*# 46700 *$MW* 1.97 ^ 
MWD> 201.7 # MI 10.5%#& B B a& . 

&&.fe#'J 10 D 6^-= tL^-^^-C^I MW ^^1^1 

7 %L&mtJ% *Tll(ASTMD1708)^^^t-fcW^^(ASTM 
D1708). 4*f*t#j C *Wt*f* 375psi(2.64MPa)>5U*tJt#'J C ft *f 
fHt4fe¥fr 4*567*1**. 10M 1150psi(8.90MPa)#4Mf *f 

840 tttf . ^ 7 j£$#4t*|*t/ t 

11-13 E 
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^*/ENB5.it***. 12 **lfc#lE FAB. 

11 . 13 14 ^^^*J*©(ilL^4l.)^fife-(lL^^^^) 

¥4*. £^&&?J-f4LIIIB t . £&#Jll^ 13 14 6$ft&5M#(- 

. 12 DIBAL-NS. HM\ E 4 

Jfr*jH*MMAO. 
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